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Of  A 

New  Invented,  Small, yet  Accurate 

j^ronomi  cal  Quadrant* 

Particularly  calculated  for 

Curious  Obfervations  at  S  e 

But  equally  ufeful  at  Land: 

And  That 

Either  by  DAY  or  by  NIGHT. 

Together  with  fome  ufeful 

Problems  for  finding  T/T'[7DE 

In  Failure  of  a  Meridian  Altitu  de^ 

ProposM  in  fuch  a  Manner  as  to  make  the  Calcula¬ 
tion  Eafy  and  Expeditious-  i  and  freed  from  fome  Errors  they 
were  before  liable  to. 

WITH 

MAPS  of  the  S  T  A  R  S, 

Laid  down  in  a  difierent> 

But  more  intelligible  Manner  than  ufual,  and  de- 

fign’d  as  a  Guide  to  the  Knowledge  of  them. 


By  E  L  I A  S  PLEDGER, 

L  O  N  D  0  ^ 
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PREFACE 


MAVIGAT'ION,  thd  it  be 
'  one  of  the  mofi  ufeful  and  pro¬ 
fitable  Arts,  has  yet  receiv'd 
lefs  Improvement  in  this  Age 
than  any  other  Art  whatfoever. 
And  however  firange  the  Afi 
fertion  may  feem,  yet  this,  in 
my  Opinion,  is  greatly  owing  to  the  extravagant 
Rewards  that  have  been  ofiered  to  any  Perfon^ 
that  fisould  folve  the  Grand  Problem  of  finding 
the  Longitude  at  Sea,  'Phis  like  the  Philo/o- 
phers  Stone  hath  fet  many  Heads  to  work,  and 
hath  occafion'd^  a  Midtitude  of  trifiing  and 
fruitlefs  Schemes  and  Projects  for  the  attain- 
ing  of  it  \  fcarcely  a  Tear  pajjing  without  one 
or  other  s  pretending  to  the  Invention,  And 
the  World  hath  fo  often  been  dif appointed  in 
its  Expectations,  when  any  Thmg  of  this  Kind 
hath  beeji  publifid d,  that  it  hath  occafiond  the 
NegleCt  of  many  good  Inventions  propos'd  to- 
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gather  with  if^  which  mighty  in  many  other 
Cafes^  have  been  very  fervic cable,  Almoji  all 
Invent iom  that  have  had  any  T^endency  towards 
the  Solution  of  the  Problem,  have  been  gene¬ 
rally  kept  in  referve  by  the  Inventors^  in  hopes 
that  hereafter  they  might  turn  to  their  Advan¬ 
tage,  And  thus  the  Means  that  perhaps  were 
defgfid  to  improve  the  Art^  have  occafionally 
proved  a  very  great  Hindrance  to  it :  For  it 
is  not  the  Improvement  of  Navigatio?i^  but  the 
Reward  for  fjtding  of  the  Longitude  that  mof 
People  have  had  in  View, 

fhofe  who  have  been  mof  skiWd  in  thefe  Af¬ 
fairs^  and  have  been  mofl  likely  to  publifh  any 
fhing  of  that  Kindj  have  never  yet  attempted 
it ;  well  knowing  that  befdes  the  Difficulty  of 
fnding  the  Moons  true  PlacCy  there  are  alfo 
many  other  Phings  previoufy  necefdry  to  it. 
Such  as^  more  accurate  Infriments  thaji  any 
yet  in  ife  at  Sea,  for  the  Afcertaining  the  true 
Point  of  Pime ;  Infantaneous,  or  at  leaf,  per- 
fefl:  Obfervations  for  the  Latitude,  For  ^  if 
thefe  could  be  procured,  I  make  no  doubt  but 
that  the  befi,  at  leaf  the  readiefi  way  of  fi72d- 
ing  the  Longitude,  would  be  by  Means  of  a  good 
Watch :  Which  is  a  Phing  that  is  now  brought 
to  a  very  high  Degree  of  PerfeBion,  and  may 
much  more  fafely  be  trufted  to,  than  the  inac¬ 
curate  and  erroneous  Altitudes  and  Latitudes 
with  which  it  has  been  iftially  compared.  But 
further,  fuppofmg  the  Longitude  was  aBually 
found,  and  that  to  all  the  Certainty  that  could 
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he  dejired ;  it  would  Jlill  be  entirely  unavaila^ 
hie  for  Prablicc,  till  the  Longitude  of  Places 
be  truly  laid  down  ;  for  if  there  be  any  PoJJt-- 
bility  of  Uncertainty  in  either y  it  will  be  very 
dificult  to  judge  in  which  the  Error  lies. 

It  were  therefore  greatly  to  be  wifht  that 
fome  publick  Care  might  be  taken  concerning 
this  very  Thmg  in  particular ^  for  which  there 
are  already  very  eafy  and  fufficient  Helps  pro-- 
pofedy  by  Means  of  the  Eclipfes  of  Jupiter's 
Satellites,  A  T'hing  of  great  Ufe^  hut  for 
Wa7it  of  a  moderate  and  reafonable  Reward^ 
too  much  negleBed, 

Idhe  Idhings  I  have  here  proposd  in  the  fol¬ 
lowing  Papers  have  all  of  them  fome  Tenden¬ 
cy  to  anfwer  the  77ecefdry  Ends  I  have  been 
mentioning,  Phe  ^adrant  being  ufefiil  at 
Land  as  well  as  at  Sea,  is  very  well  fuited  to 
find  the  true  Lime  on  Shore  %  by  which  to  ob- 
ferve  the  Immerfions  or  Emerfions  of  Jupiter'r 
Satellites',  this  would  be  a  noble  Entertain¬ 
ment  to  curious  Commanders,  whofe  Obferva- 
tions  in  the  fever al  Parts  of  the  World,  where 
their  Occafions  might  lead  them,  would  be  of 
Service  to  the  Publick, 

A  Lelefcope  of  13  14  Feet  would  be  ve- 

ry  fufcient  for  the  Purpofe  :  And  an  Objedi- 
Glafs  of  that  Radius,  ^  with  a  fui table  Eye- 
Glafs  would  neither  be  very  Chargeable  nor 
Cumberfome ;  for  they  may  be  ufed  without 
the  Lube,  and  will  be  fufiicient  for  Ufe,  only 
by  fixing  them  on  any  common  Pole  at  the  pro- 
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fer  Difiance,  I  have  my  felf  in  this  Man^ 
ner  very  plainly  difcernd  an  Bimerjion  of  the 
firjl  Satellite  nvith^  an  Object -Glafs  of  no  more 
than  I  o  Feet  in  Lengthy  and  I  do  afiire  you 
that  it  is  much  the  beft  Way^  the  Inflrument 
being  more  manageable^  and  the  Objedt  more 
readily  fou?idy  which  is  indeed  the  ufual  Ob-^ 
j^blion  againjt  the  common  ‘Tubes. 

I  have  divided  the  following  Sheets  into  three 
Chapters^  as  they  are  three  dfiindi  Subjedis-,  the 
firfi  of  which  containSy  The  Defcription  of 
the  ^ladranty  and  Diredtions  for  the  Making 
of  it. 

The  Second  treats  of  an  Obfervation  for 
finding  the  Latitude  in  failure  of  a  Meridian 
Altitude. 

And  the  Thirds  of  finding  the  fame  Things 
by  the  Stars,  by  Means  of  feveral  Schemes 
and  Tables  peculiarly  adapted  to  it. 

The  particular  Tables  of  the  Stars,  to  be 
ufed  in  the  Solution  of  the  lafi  Problem  are 
exacily  calculated  from  the  Places  they  will 
have  about  the  Middle  of  Nov**.  1731,  and 
will  hold  good  for  many  Tears  to  come. 

Their  D fiances  thus  found,  do  exadlly  agree 
with  the  D fiances  obferved  by  Mr,  Flamftead^ 
and  may  therefore  fafely  be  depended  on. 
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DESCRIPTION 

OF  A 

New-Invented  Small,  yet  Accufate 

AJironomical  §((JADRANT, 


CHAP.  I. 

Containing  the  Defcription  of  the  Q^drant^ 
ajid  Directions  for  the  making  of  it, 

HE  finding  of  the  true  Altl““ 
tude  of  the  Sun  or  Stars  is  of 
fo  great  Confequence  in  the 
Art  of  Navigation,  for  the  Dif- 
covery  of  either  the  Latitude 
or  Longitude ;  and  there  are  fo  many  other 
ProBfems  entirely  depending  on  the  Know¬ 
ledge  of  the  Zenith  Diftance  of  any  Pkaeno- 
menon^  that  there  cannot,  in  my  Opinion, 
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be  too  much  Pains  and  Curiofity  beftowed 
on  any  Inftrument  that  is  likely  to  anfwer 
that  Purpofe. 

I  have  therefore  turn'd  my  Thoughts  that 
Way  for  fome  Years  paft,  and  have  been, 
endeavouring  either  to  improve  the  Inftru- 
ments  now  in  ufe,  or  to  invent  fome  others 
that  might  be  more  efpecially  ferviceable  to 
Mariners*  And  finding  particularly,  that 
the  common  Quadrants  are  often  ufelefs, 
thro’  the  Want  of  a  perfeft  Horizon ;  and 
that  the  Difficulties  attending  the  Inftru- 
mcnts  proper  for  making  Obfervations  by 
Night,  are  fo  great,  as  wholly  to  difcourage 
many  from  the  Ufe  of  them^  though  in 
the  Practice  of  Navigation,  thofe  Obferva¬ 
tions  are  many  times  abloiurely  neceffary: 

I  firft  refolved  on  trying  fome  Experi¬ 
ments  in  order  to  render  the  common  Spi¬ 
rit-level  ufeful  for  that  Purpofe  ;  by  apply¬ 
ing  it  to  a  Qijadrant,  to  anfwer  the  End  of 
the  Horizon.  And  having  fome  fmall  Glafs 
Tubes  by  me,  I  fill’d  one  of  them,  leaving  a 
fmall  Bubble  of  Air.  The  Tube  appear’d 
very  ftreight,  and  I  defign’d  to  have  fix’d  it 
to  my  Quadrant,  in  order  to  try  the  Ex¬ 
periment;  but  I  found,  by  laying  it  on  a 
Plane,  that  the  Effe£t  was  very  different, 
according  as  different  Parts  of  the  Tube  were 
upward ;  for  when  one  particular  Part  (which 
I  marked)  was  upward,  I  found  I  could  not 
make  the  Bubble  reft  any  where,  but  at  ei- 
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ther  End :  And  that  raifing  the  Plane,  as ' 
foon  as  ever  it  began  to  move  from  one 
end,  it  would  immediately  run  to  the  other. 
Vice  Verfa,  I  then  try’d  the  contrary  Side 
upwards,  and  upon  raifing  the  Plane  again, 

I  found  the  Bubble  would  then  refl:  in  any 
Part  of  the  Tube;  and  that  by  raifing  it,  or 
depreifing  it  a  certain  Space,  it  would  always 
be  moved  in  an  equal  Proportion.  Upon 
which  I  took  a  Ruler,  and  laying  the  Tube 
upon  it,  I  foon  found  that  it  was  a  little 
bent,  and  was  indeed  the  Portion  of  a  very 
large  Arch  ;  and  that  when  the  Concave  Side 
was  upward,  I  could  by  no  means  fix  the 
Bubble  any  where  but  at  either  End ;  but 
when  the  Convex  Side  was  upward,  I  could 
then  readily  fix  it  in  any  Part  of  the  Tube 
at  Pleafure.  The  Reafon  was  very  obvious; 
and  I  was  exceedingly  pleas’d  to  think  I  had 
accidentally  light  upon  a  Method  fo  very 
a  propos  to  my  Defign,  by  which  I  could 
enlarge  the  Limb  of  my  Q^drant  to  any 
Radius  almoft  indefinitely,  at  leaft  fo  much 
of  it  as  might  be  neceffary  ^nd  fufficientfor 
Prafticc.  And  immediately  I  went  to  a 
Glafs-Houfe  to  get  fome  Tubes  that  might 
anfwer  my  Turn;  and  examining  fome  that 
were  ready  blown,  I  pick’d  out  fome  four 
or  five  that  I  thought  might  do,  and  try¬ 
ing  them  upon  my  Return,  I  found  them 
all  good ;  but  particularly  one  of  them  was 
the  Portion  of  an  Arch  near  fixty  Foot  Ra- 
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dius,  which  I  found  by  fixing  it  to  my  Qua*^ 
drant ;  for  upon  depreffing  it  but  one  fingle 
Degree,  the  Bubble  ran  very  near  one  whole 
Foot;  and  very  regularly  and  quickly  refted 
in  any  Part  of  the  Tube,  as  I  deprefled  my 
Quadrant  little  or  much. 

Thefe  Experiments  I  made  about  the  lat¬ 
ter  End  of  May^  1728.  as  I  find  by  my  Pa¬ 
pers;  upon  which  I  put  down  the  feveral  dif¬ 
ferent  Runs  of  the  Bubble  in  each  Tube, 
which  was  dated  May^  31  1728.  I  had  now 
got  what  I  had  been  feeking  for,  and  ac¬ 
cordingly  I  marked  on  my  Tube  every  fingle 
Minute  of  a  whole  Degree,  and  fix’d  it  to 
my  Quadrant  for  Ufe.  And  I  found  it  every 
way  to  anfwer  my  Purpofe. 

'  Shortly  after  I  fhew’d  it  to  feveral  of  my 
Friends,  who  approved  the  Defign,  and  I 
was  then  refolved  to  perfed:  it ;  and  have 
been  at  Times,  ever  fince  endeavouring  to 
improve  it,  in  order  to  make  it  particular¬ 
ly  ufeful  at  Sea.  But  going  out  of  Town, 
it  lay  dormant  for  fome  time ;  when  about 
a  Year  after,  I  read  an  Advertifement  in  the 
Papers,  of  a  Quadrant  for  taking  an  Altitude 
at  Sea  without  an  Horizon ;  for  which  Mr. 
FJton  had  procured  a  Patent,  and  which  was 
made  and  fold  by  Mr.  Slffon  in  the  Strand. 
I  prefently  imagined  that  my  Invention  had 
gotten  Air,  by  means  of  fome  Hint  given 
concerning  it ;  tho’  Ihad  defired  my  Friends 
not  to  divulge  it^  till  I  had  brought  it  to  grea¬ 
ter 
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ter  Perfedtion,  when  I  defign’d  to  publifh  it 
for  a  common  Benefit.  But  upon  going  to 
view  Mr.  Elions  Quadrant,  I  found  I  was 
miftaken,  for  that  his  was  made  only  by  ap¬ 
plying  two  common  Spirit-levels  to  a  Davis's 
Quadrant,  fomewhat  alter’d  to  anfwer  his 
Purpofe,  much  after  the  fame  Manner  I 
had  firft  defign’d  :  And  that  the  Limb  of  his 
great  Arch  was  divided  as  ufual  into  Degrees 
and  Minutes,  and  that  his  Glafs  Tubes 
anfwer’d  no  other  End  than  to  find  a  Level, 
However,  as  he  had  gotten  a  Patent  for 
his  Quadrant,  I  did  not  doubt  but  that  there 
would  foon  be  Numbers  of  them  made  3 
and  that  in  a  little  Time  I  fhould  hear  how 
they  anfwer’d  at  Sea.  And  accordingly,  up¬ 
on  Enquiry,  I  have  fince  underftood  that  in, 
fine  Weather  they  will  anfwer  pretty  well  5 
and  therefore  I  concluded  that  mine,  de^ 
pending  upon  a  Bubble  as  well  as  his,  tho’ 
upon  quite  different  Principles,  would  anfwer 
all  the  Purpofes  I  defign’d  by  it  much  bet¬ 
ter,  and  be  moreover  ufeful  by  Night  as  well 
as  by  Day.  I  do  therefore  now  offer  it  to 
the  Publick,  hoping  that  fome  valuable  Ends 
may  be  anfwer’d  by  it. 

Defcription  of  the  QU  A  D  R  A  N T* 

The  Quadrant  which  I  now  propofe, 
may  be  made  of  any  Material,  and  to 
any  Size.  But  that  which  I  eaufed  to  be 

made 


i 


[  6  ] 

made  for  my  felf  is  of  Box,  and  of  the  Se¬ 
mi-diameter  of  eighteen  Inches;  the  Radii 
and  Limb  being  about  feven  Tenths  of  an 
Inch  thick.  The  Limb  is  divided  to  fingle 
Degrees  only,  and  number’d  at  each  Divili- 
on.  In  Obfervation  the  Limb  is  always  to¬ 
wards  me,  and  the  upper  Radius  nearly  ho¬ 
rizontal;  and  the  Degrees  begin  with  one 
at  the  perpendicular  Radius,  and  end  with 
90®  at  the  horizontal  Radius. 

To  the  Center  is  fix’d  a  Box-Ruler,  that 
is  an  Inch  and  an  half  broad,  and  fomething 
more  than  three  Tenths  of  an  Inch  thick; 
the  End  of  which  Aides  on  the  Limb  by 
means  of  a  Brafs-Spring  that  goes  half  round 
it.  In  the  End  of  the  Ruler  there  is  a  fmall 
fquare  Hole,  juft  big  enough  to  difcover  the 
Degree  to  which  the  Ruler  is  at  any  time 
fixed;  and  for  that  Purpofe  there  is  a  fine 
Horfe-hair  placed  in  it,  exa6tly  on  the  Line 
that  is  drawn  in  the  midft  of  the  Ruler  from 
the  Center.  On  the  Ruler  are  fixed  three 
Vanes  or  Sights,  being  each  about  two  Inches 
in  the  Perpendicular  from  it,  about  one  Inch 
eight  Tenths  broad,  and  three  Tenths  and 
an  half  thick.  The  Middle  of  each  Sight, 
is  the  Center  of  Holes  of  the  following  Dia¬ 
meters, 

One  Vane  is  fixed  on  the  Ruler,  at  the 
Diftance  of  about  half  an  Inch  from  the 
Center ;  and  in  it  is  a  Hole  bored  to  receive 
an  Objeil-Glafs  of  about  one  Inch  and  two 

Tenths 
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Tenths  Diameter.  To  cover  this  Glafs,  there 
is  a  thin  Brafs-Plate  fix'd  on  a  Center-pkj 
that  is  made  to  turn  off  or  on  at  PleafutCj 
with  a  Pin  to  ftay  it.  In  the  Center  of  this 
Plate,  anfwering  to  the  Center  of  the  Sights 
there  is  a  fmall  Hole  or  Aperture  of  two 
Tenths  of  an  Inch  Diameter. 

In  the  Focus  of  this  Objedl-Glafs,  towards, 
the  Limb,  is  placed  a  fecond  Sight,  in  which 
there  is  a  plain  Hole  bored  quite  thro’,  o£ 
I,  25  Inch  Diameter  5  and  on  this  alfo,  there 
is  a  thin  Brafs-Plate  fix'd  on  a  Center-pin^ 
on  that  Face  of  the  Sight  neareft  the  Center^ 
made  to  turn  afide  upon  occafion  ;  and  oa 
the  Plate  is  marked  a  perpendicular  and  a 
horizontal  Line,  which  crofs  each  other  ex- 
aftly  in  the  Center  of  the  Sight.  Turning 
afide  the  Brafs-Plate,  you  difcover  three  fine 
Horfe-hairs,  which  are  alfo  placed  on  that 
Face  neareft  the  Center  5  one  of  them  Ho¬ 
rizontal,  the  other  two  Perpendicular  to  it; 
one  on  each  Side  of  the  perpendicular  Line 
that  is  marked  on  the  Sight,  at  the  Diftance 
of  fomewhat  more  than  an  half  Tenth  of 
an  Inch  from,  and  parallel  to  it;  being  fo 
placed  to  prevent  a  Star’s  being  wholly  co¬ 
ver’d  by  a  fingle  perpendicular  Hair. 

The  third  Sight  is  placed  at  the  Dif¬ 
tance  of  about  one  Inch  and  feven  Tenths 
from  the  Second,  and  about  three  Inches 
and  an  half  from  the  End  of  the  Ruler, 
which  is  rounded  off,  €nd  is.^  about  half  an 
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Inch  beyond  the  outfide  Limb  of  the 
drant.  In  this  Sight  is  bored  an  Hole  of  a-^ 
bout  one  Inch  and  an  half  in  Diameter,  to 
receive  an  Eye-glafs  of  that  Size  ;  and  the 
Ledge  of  the  Hole  which  the  Glafs  reftsup-^ 
on,  is  as  fmall  as  poffible.  The  Focus  of 
this  Glafs  is  two  Inches,  and  the  middle  Sight 
rnuft  always  be  fix’d  in  the^  Focus  of  both. 

On  the  upper  Edge  of  the  horizontal  Ra¬ 
dius,  is  a  Groove  near  ten  Inches  and  an  half 
long  ;  which  is  fome  fmall  matter  deeper  to-^ 
wards  the  Limb,  than  towards  the  Center, 
made  to  receive  a  Glafs- tube  of  that  length, 
and  of  about  half  an  Inch  in  Diameter; 
which  is  the  Portion  of  an  Arch  of  about 
thirty  Foot  Radius.  This  Tube  is  fill’d  with 
fine  Spirits,  and  then  feafd  hermetically, 
leaving  only  a  fmall  Bubble  of  about  eight 
Tenths  of  an  Inch  long.  On  the  Tube  is 
pafted  a  Paper,  the  Edge  exad:ly  along  the 
Middle  of  the  upper  or  convex  Side.  On 
the  Edge  of  this  Paper  is  marked  the  Run 
of  the  Bubble  every  fingle  Minute  of  a- 
bout  one  Degree  and  an  half;  which  was 
perform’d  in  the  following  Manner. 

I  firft  .meafured  out  exactly  50  Feet  for 
my  Radius,  and  feeking  the  Proportion  of 
the  Tangent  of  one  Degree,  by  a  Table  of 
Natural  Tangents,  I  found  it  8,717  Inches, 
which  8  Inches  and  odd  Parts,  I  divided  ex¬ 
actly  into  60  equal  Parts,  on  a  Paper’s  Edge, 
for  the  Tangents  of  each  Minute  of  my  De¬ 
gree ; 
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gree*  and  continued  them  to  90  Minutes 
fufficiently  corred-.  Having  done  this,  I  fix¬ 
ed  the  Paper  in  my  Window  exadly  Perpen¬ 
dicular,  and  at  the  Diftance  of  50  Feet  from  it; 
and  at  the  fame  Heighth  I  fixed  a  Plane  move- 
able  as  on  a  Center,  exadly  at  theDiftance  of  50 
Feet  from  the  Paper  to  the  Center  of  Motion. 
On  this  Plane  I  fixed  a  Telefcope  of  3  Feet, with 
a  curious  fingleHair  (drawn  from  Worfted)  in 
the  Focus  of  its  Eye-glafs ;  and  placing  my 
Tube,  the  Convex  Side  upwards,  and  paral¬ 
lel  to  the  Telefcope,  and  both  perpendicu¬ 
lar  to  my  Paper;  I  could,  by  looking  thro’ 
the  Telefcope,  readily  fix  the  Point  of  the 
Hair  to  any  fingle  Minute  on  the  Paper, 
Half  or  Quarter:  And  fo  by  gradually  drop¬ 
ping  that  Part  of  my  Plane  neareftmine  Eye, 
(which  was  therefore  made  heavier  than  the 
other  Part  on  the  other  Side  the  Center  of 
Motion)  I  readily  raifed  my  Plane  thro’  the 
whole  90  Minutes  5  at  the  fame  Time  diftind- 
ly  marking  the  Run  of  that  End  of  the  Bub¬ 
ble,  which  Idefign’d  fhould  be  placed  nearefl 
the  Center  of  my  Quadrant.  And  trying  it 
afterwards,  I  always  found,  that  where-ever 
I  fix’d  my  Telefcope,  the  Paper  in  the  Win¬ 
dow,  and  the  Bubble  on  my  Tube,  would 
exadly  correfpond. 

The  Tube  thus  prepared,  is  then  fixed  in 
the  Groove;  that  End  of  the  Bubble  which 
I  mark’d  the  Minutes  by,  nearefl:  the  Center. 
And  mine  is  fo  placed,  that  wdien  the  upper 
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Radius  Is  exaftly  Horizontal,  the  Bubble  will 
then  reft  within  four  or  five  Minutes  of  that 
End  of  the  Tube  which  is  neareft  the  Center; 
and  at  that  very  Point  the  Minutes  of  my 
Zenith  Diftance  begin  to  be  marked,  pro¬ 
ceeding  from  thence  onward  to  fixty  Minutes 
neareftthe  Limb:  Every  loth  Minute  being 
number'd  and  diftinguifh'd  by  a  fine  black 
Line  painted  crofs  the  Tube,  and  every  five 
Minutes  by  Dots  as  ufual.  The  Tube  is  let 
into  the  Q[uadrant,  about  halfway,  and  the 
other  half  is  covered  by  a  Piece  of  Wood, 
grooved  in  the  fame  Manner  as  the  Qua¬ 
drant,  and  faften'd  to  it  by  a  pair  of  ftrong 
Hinges.  The  Cover  is  madefaft  by  a  Couple 
of  Hafps  at  each  End,  and  is  defign'd  only 
to  preferve  the  Tube  when  not  in  Ufc.  And 
thus  the  Qi^drant  is  finiftied  and  fit  forUfe; 
and  is  I  think,  in  it  felf  fo  plain  and  Am¬ 
ple,  that  after  what  has  been  already  faid 
concerning  it,  it  would  be  needlefs  to  trouble 
you  with  the  Figure  of  it;  efpecially  fince 
any  Perfon  who  has  the  Book,  may  be  gra¬ 
tify 'd  with  a  Sight  of  the  Inftrument  it  felf 
at  the  Bookfellers. 

And  as  the  tJfe  of  it,  is  only  to  obtain  the 
corre£t  Zenith  Diftance  of  any  Phenomenon, 
fo  the  Method  of  gaining  it,  will  be  obvious 
to  the  meaneft  Capacity  at  firft  Sight.  Form 
obferving  by  the  Sun,  it  is  only  holding  the 
Quadrant  perpendicular,  fo  as  the  Bubble 
may  be  nearly  in  the  Middle  of  the  Tube ; 

and 
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and  then  mave  the  Ruler,  till  the  Spot  fall 
on  the  Center  of  the  Crofs-lines  3  then  place 
the  Hair  on  the  Limb  exactly  on  that  Degree 
to  which  it  is  neareft.  Then  obferving  again, 
the  Limb  gives  you  the  Degrees;  and  the 
End  of  the  Bubble  neareft  the  Center,  the 
Minute  of  the  Zenith  Diftance. 

But  if  you  obferve  a  Star,  then  turn  afide 
both  the  Brafs-Plates  on  the  Sights,  and  hold 
the  Quadrant  in  your  Left-hand  3  and  pla¬ 
cing  the  End  of  the  Ruler  between  your 
Fore-finger  and  Thumb,  move  your  Right- 
hand  fo  placed  to  your  Eye;  your  Finger  on 
the  upper  and  your  Thumb  on  your  lower 
Eye-bone  3  by  which  means  your  Eye  may 
be  eafily  brought  to  be  exactly  in  the  Center 
of  the  Eye-glafs.  Turn  then  to  the  Ob¬ 
ject  you  would  obferve,  and  you  will  very 
readily  fee  it  greatly  illuminated  :  Keep  then 
your  Eye  on  theObjefl:,  and  move  the  Ruler 
at  the  fame  time  on  the  Limb,  till  the  Bub¬ 
ble  be  nearly  in  the  Middle  of  the  Tube. 
Then  place  the  Ruler  (as  before)  on  that  De¬ 
gree  to  which  it  is  neareft.  Then  look  a- 
gain,  and  bringing  the  Objeil  between  the 
two  perpendicular  Hairs;  cut  it  with  the 
Horizontal  one,  and  then  any  By-ftander  will 
obferve  the  Bubble  (as  before)  to  fettle  at  the 
exadt  Minute  of  its  Zenith  Diftance ;  and  the 
Degree  is  given  by  the  Ruler. 

Thus  you  may  keep  obferving  as  long  as 
you  think  fit;  and  if  the  Objedl  be  rifing, 
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the  Bubble  will  give  lefs  and  lefs  Zenith 
Diftance  every  time,  till  perhaps  at  laft  it  ' 
goes  back  to  no  Degrees :  If  fo,  fix  your  Ru¬ 
ler  to  one  Degree  lefs,  and  obferving  as  be¬ 
fore,  your  Bubble  will  then  give  6o  Minutes 
more  ;  and  if  the  Objed:  ftill  continue  to 
rife,  it  will  ftill  give  lefs  and  lefs,  and  at  laft 
its  correfl:  Meridian  Zenith  Diftance,  which 
you  v/ill  plainly  perceive  by  the  Bubble’s  re¬ 
tiring  back  again,  and  increafing  its  Zenith 
Diftance ;  the  leaft  being  always  the  true 
Meridian  Zenith  Diftance. 

On  the  contrary,  if  you  obferve  any  Phas- 
nomenon  that  is  fetting,  it  may  poffibly  hap¬ 
pen  that  you  may  delay  the  Obfervation  of 
the  Bubble,  till  it  is  too  near  the  Limb  to  be 
certain  of  the  Truth:  In  this  cafe,  fix  the 
Ruler  to  one  Degree ^  and  the  Bubble 

will  then  return  when  your  Eye  is  on  the 
Objedt  to  the  beginning  of  the  Minutes,  and 
always  give  you  the  juft  Zenith^Diftance  by 
hifpeMion  only. 

The  Teleicope  being  only  of  twoGlafles, 
the  Objedt  will  be  always  inverted,  fo  that 
an  Obferver  who  is  not  accuftomed  to  it, 
wdien  he  fees  a  Star  feemingly  above  the  Ho¬ 
rizontal  Line,  will  then  elevate  his  Inftru- 
ment  ftill  more,  according  to  the  common 
Method ;  but  the  Objedt  being  inverted,  tho’ 
it  appears  above,  yet  it  is  really  below  the 
Horizontal  Line ;  and  the  Obferver  muft 
therefore  deprefs  his  Telefcope  in  order 
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to  bring  the  Obje£t  down  to  the  Line, 
which  is  a  Deceptio  Vijus^  that  a  very  little 
Pradtice  will  ealily  overcome. 

To  this  Quadrant  belongs  a  fmall  Lan« 
thorn  to  burn  a  Wax-Candle  in  3  which  is 
fo  contrived  as  to  caft  a  Light,  in' 'time  of 
Obfervation  on  the  Tube  only;  and  is  hung 
on  the  Cover  of  the  Tube  when  open'd,  by 
two  Hooks;  the  Obferver  holding  the  Inftru- 
ment,  Lanthorn  and  all,  by  which  any  By- 
ftander  may  readily  fee  the  Settlement  of 
the  Bubble. 

If  any  fhould  have  occafion  for  a  Qua¬ 
drant  of  a  larger  or  fmaller  Radius  than  this, 
I  would  only  leave  the  following  Diredtions 
with  the  Workman. 

As  firft,  that  the  Degrees  on  the  Limb 
be  accurately  divided,  and  if  inftead  of  the 
Hair  he  would  fix  a  fmall  Brafs  or  Steel  In¬ 
dex  on  the  under  Side  of  the  Ruler,  this 
might  be  better  and  fooner  placed  to  the 
Divifion  on  the  Limb,  the  Hair  occafion- 
ing  fome  Diffidence,  by  entirely  covering  it. 

The  Tube  ffiould  be  made  of  the  fineft 
and  foftefi:  Metal ;  the  Bore  about  four  or 
five  Tenths  of  an  Inch  in  Diameter;  and 
Care  taken  that  in  the  Blowing  of  it,  the 
Metal  be  of  fuch  a  due  Heat,  as  not  to  fall 
to  too  great  a  Curvature ;  and  that  the  Blowers 
as  they  draw  it  out  between  two  of  them, 
do  not  move  their  Hands  either  up  or  down, 
efpecially  at  the  time  of  its  Forming ;  for 
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that  fuch  an  Attempt  to  mend  a  feeming 
Fault  in  one  Part  would  certainly  fpoil  the 
whole  Tube.  Gravity  alone  with  a  fufficient 
Extenfion  will  give  it  themoft  perfect  Form, 
as  I  have  often  experienced.  It  is  moft  con¬ 
venient  that  the  Bore  of  the  Tube  fliould 
incline  to  an  oval  Form,  the  Flat  upper- 
moft  5  but  this  can  hardly  be  attained  in  the 
common  Way  of  drawing  them,  unlefs  by 
Accident :  I  would  therefore  advife  to  make 
a  long,  thin,  and  every  way  equal  Brafs-Ruler; 
which,  fupported  at  each  End,  would  of  it 
felf  fall  to  a  curious  Curve,  the  lefs  the  bet¬ 
ter  ;  and  being  fixed  on  a  Piece  of  Wood, 
and  fupported  artfully  in  fundry  Parcs  of  the 
Ruler,  might  ferve  as  a  Mould,  on  which  to 
lay  the  glowing  Tube:  which  by  its  own 
Gravity  will  fink  it  felf  into  a  proper  Form. 

The  Tube  form’d  and  neal’d,  let  the 
Workman  try  the  Run  of  a  fmall  Bubble  e- 
very  five  or  ten  Minutes  throughout  the 
whole  Piece,  by  which  he  will  eafily  fee 
what  Part  of  the  Tube  will  be  fit  tell:  for 
Iiis  Purpofe.  If  he  defigns  his  Inftrument 
for  Sea,  he  mull  have  at  lead:  90  Minutes 
on  his  Tube,  befides  the  Bubble,  and  Room 
for  Sealing,  allowing  about  half  an  Inch 
at  each  End  for  that  Purpofe ;  that  the 
Perfon  who  Seals  them  may  have  Subftance 
enough  to  work  on.  Let  the  Bubble  be  as 
fiuall,  and  the  Ends  Seal’d  as  thick  and  as 
ftrong  as  poflible. 
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The  marking  of  the  Minutes  on  the  Tube> 
I  have  already  given  Diredtions  for ;  but  if 
the  Workman  like  not  my  Method,  he  may 
eafily  in  the  fame  Manner,  by  a  Table  of 
natural  Sines  and  Tangents,  form  the  Minutes 
of  three  or  four  Degrees,  to  a  Radius  of 
ten  or  twelve  Feet,  only  to  mark  his  Tube 
correftly  by:  and  having  marked  one,  he 
may"'  by  that,  as  ^a  Standard,  afterwards 
mark  as  many  as  he  pleafesj  by  laying  the 
Pattern,  and  the  Tube  he  would  mark,  both 
on  the  fame  Plane,  and  fo  raifing  them  by 
a  fmall  Screw  contrived  for  that  purpofe. 

Having  mark’d  his  Tube,  let  him  fet  off 
6o  Minutes  in  the  Middle,  for  the  Minutes 
of  his  Zenith  Diftance,  leaving  an  equal  Re¬ 
mainder  at  each  End  exclufive  of  the  6o, 
and  moreover  Room  for  the  Bubble  alfo,  next 
the  Limb  :  After  which,  let  him  lo  fix  it 
in  his  Groove,  as  before  diredted,  that  when 
the  upper  Radius  is  Horizontal,  and  confe- 
quently  the  other  exadlly  Perpendicular  3  the 
End  of  the  Bubble  neareft  the  Center  may 
then  reft  exadlly  at  the  Beginning  of  the 
Minutes  of  his  Zenith  Diftance. 

When  he  firft  places  his  Tube  on  his  Plane 
for  marking  the  Minutes,  if  he  then  draws 
a  fine  Line  on  his  Tube  exadlly  through  the 
Middle  of  his  Bubble,  he  may,  by  that  Mark, 
eafily  know  when  the  Convex  Side  of  his 
Tube  is  uppermoft;  and  exadlly  in  the  fame 

Pofition 


[i6] 

Pofitlon  In  his  Groove,  as  when  he  jfirft  mark’d 
it  on  his  Plane. 

The  Eye-glafs  muft  always  be  as  large  as 
poffible,  becaufe  (the  Objedi-glafs  being  the 
fame)  the  Field  of  the  Telefcope  depends  en¬ 
tirely  upon  it:  For  the  larger  the  Diameter 
of  this  Glafs  is,  the  more  of  the  Objeft  Is  feen 
at  once.  And  it  is  neceffary  that  a  Teleicope 
for  this  ufe  at  Sea,  fhould  take  in  a  very  large 
Compafs ;  five  or  fix  Degrees  at  leaft,  other- 
wife  the  Obferver  will  foon  lofe  the  Objed: : 
Whereas  when  the  Field  is  large,  tho’  the 
Ship  be  in  a  good  deal  of  Motion,  yet  the 
Objed  will  hardly  ever  move  quite  out  of  it. 
And  fo  the  Obferver  keeping  always  a  Sight 
of  it,  may  eafily  bring  it  to  his  Horizontal 
Hair  again.  The  Fye-glafsof  my  Quadrant 
is  an  Inch  and  an  half  in  Diameter  5  and  takes 
in  juft  five  Degrees  with  an  Objed-glafs  of 
about  one  Foot  Radius;  but  I  think  it  would 
have  been  much  better  full  two  Inches. 

Such  a  Glafs  in  TerreftialTelefcopes  would 
indeed  diftort  the  Objed,  and  fpoil  the  Per— 
fedion  of  the  Vifion  ;  but  all  that  is  wanted 
in  our  Quadrant  is  to  keep  the  Objed  always 
in  View :  We  have  only  to  obferve  one  fingle 
Point,  and  it  matters  not  what  Difproportion 
other  Objeds  may  feem  to  have  with  it. 
The  Ledge  which  the  Fye-glafs  refts  upon, 
muft  therefore  be  as  fmall  as  poffible. 

If  it  fhall  be  found  neceffary  ftill  to  en¬ 
large  the  Field  of  this  Telefcope  for  Sea 

Ufes, 


[  17 

h.'*  *  ,  j,  I  j-  „ 

Ules,  thete  is  another  Way  of  Iddihgjit,  the 
Eye-GIafs  being  ftill  the  fame  ;  anS  that  is 
by  fliortning  the  Focus  of  your  Objeft-Glafs ; 
for  as  my  Objedl-Glafs  is  about  one  Foot 
FocuSj  and  my  Eye-Glafs  an  Inch  and  an 
half  in  Diameter,  and  takes  in  aCompafsof 
about  five  Degrees  ;  fo  1  find,  by  Experi¬ 
ence,  that  the  fame  Eye-Glafs  ufed  with  an 
Objeft-Glafs  of  half  the  Length,  will  nearly 
double  the  Field.  Whereas,  if  I  ufe  an  Ob- 
jeft-Glafs  of  two  Feet,  or  double  that  of 
mine,  then  the  Field  will  be  diminifhed  to 
about  two  Degrees  and  an  half,  being  but 
the  Half  of  what  it  now  gives.  So  that  the 
Field  of  your  Telefcope  depends  jointly  on 
the  Diameter  of  the  Eye-Glafs,  and  the 
Length  of  the  Objedl-Glafs. 

Having  finifii’d  the  Vane  of  your  Eye- 
Glafs,  it  muft  be  placed  at  the  Diftance  of  a 
little  more  than  the  Length  of  its  Focus 

O 

from  the  End  of  the  Ruler,  fo  that  your 
Eye  being  in  the  Center  of  its  Focus,  may 
take  in  the  Whole  of  the  Field. 

The  Objedt-Glafs  fhould  alfo  be  of  a  pret¬ 
ty  large  Diameter  ;  becaufe  on  this  depends 
the  Illumination  or  Brightnefs  of  the  Objedl 
you  view.  And  tho’  by  this  Means  the  Ob- 
jedl  be  fomewhat  difcolour’d,  (which  is  wholly 
improper  in  a  Terreftrial  Telefcope)  yet  it 
is  not  the  Colour,  but  the  Altitude  of  the 
Objeift  that  we  are  feeking :  '  And  certainly 
it  will  be  beft  difeern’d  when  moll;  illumi- 
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nated.  It  is  true  there  needs  no  Aft  to  eH- 
creafe  the  Splendour  of  the  Sun,  unlefs  when 
cloudy  :  And  therefore  when  you  obferve 
the  Spot  of  his  Image,  you  had  beft  to  co¬ 
ver  the  Objedl-Glafs,  by  a  Brafs  Plate,  .as 
before  defcribed ;  leaving  only  a  fmall  Aper¬ 
ture  in  the  Center  of  about  two  Tenths  of 
an  Inch  diameter.  And  the  Cover  had  beft 
be  on  that  Side  of  the  Sight  neareft  the  Cen¬ 
ter  of  your  Quadrant,  to  preferve  it  from 
Duft  or  any  Accident. 

YourObjedi-Glafs  muft  be  truly  center’d,  o- 
therwife  your  Inftrument  will  be  faulty,  as  is 
fometimes  more  efpeci^lly  the  Cafe  of  the  Da^ 
vh’s  Quadrant.  I  fhall  therefore  here  lay  down 
a  Method  of  centering  them  ;  which  is  this. 

Place  your  Glafs  on  a  black  Paper  where¬ 
on  is  a  white  Speck;  then,  with  your  Face 
towards  the  Light,  hold  the  Glafs  perpendi¬ 
cular  to  one  Eye,  which  you  will  know 
when  you  fee  the  faint  Image  of  your  Eye 
In  the  Middle  of  the  Glafs.  Keeping  the  Glafs 
thus:-,  move  a  Pin’s  Head  about  two  Inches 
before,  and  betv/een  the  Glafs  and  your  Eye, 
and  you’ll  then  fee  two  faint  Images  of  the 
Pin’s  Plead  in  the  Glafs  ;  move  the  Pin  fo 
as  that  the  Heads  of  both  Images  may  co¬ 
incide  in  one  ;  and  to  that  very  Place  of  the 
Glafs,  move  the  white  Speck  on  the  Back 
of  the  Glafs ;  and  try  it  again,  and  if  the 
white  Speck,  and  the  two  Images  of  the 
Pin’s  Head,  all  coincide  juft  under  the  Image 
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of  your  Eye,  or  juft  over  the  Pin  which  you 
hold  in  your  Hand,  then  the  white  Speck  is 
rightly  placed,  and  the  Part  of  the  Glafs  over  it 
is  the  true  Center  of  the  Glafs  ;  which  mark 
with  Ink,  and  then  cut  the  Glafs  to  your 
Diameter  ;  by  pafting  the  Center  of  a  Paper- 
Circle  truly  drawn,  upon  the  black  Speck, 
and  clipping  your  Glafs  to  it ;  and  thus  you 
may  examine  any  Objedl-Glafs  whatever. 

The  Quadrant  thus  finiftied  may  be  ufed 
at  Sea  in  the  Manner  of  an  Aftrolabe,  by 
hanging  it  on  the  Finger  only,  which 
will  very  readily  poize  it  fo  as  that  you  may 
eafily  bring  the  Sun's  Image  to  its  proper 
Place,  fecuring  the  Inftrument  froih  falling, 
by  tying  a  String  to  it,  and  flipping  the 
Noofe  over  your  Wrift. 

Or  by  hanging  it  on  a  Shrowd,  or  any  o- 
ther  convenient  Thing,  both  your  Hands 
would  be  at  liberty  nicely  to  adjuft  the  Sun's 
Image,  whilft  aBy-^ftander  obfervcs  the  Set¬ 
tlement  of  the  Bubble;  fori  would  not  have 
the  Perfon  who  holds  the  Inftrument  attend 
to  any  Thing  elfe  but -the  Spot. 

Or,  if  needful,  the  Inftrument  it  felf  may 
be  hung  on  Gimbols,  '^s  the  Compafs  is,  fo 
that  the  Tube  may  be  always  nearly  Ho¬ 
rizontal  :  And  as  the  Sun  is  riflng  the  In¬ 
ftrument  may  be  fo  balanced,  by  dropping 
fmall  Shot  in  a  VelTel  placed  for  that  Pur- 
pofe,  as  gradually  to  raife  the  Tube  in  Pro-r 
portion  as  the  Sun  advances  in  Height. 
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But  without  any  of  thefe  Contrivances,  a 
Ikilful  Obferver,  by  holding  the  Inftrument 
in  his  Hand  only,  may  eafily  take  a  juft  Ob- 
fervation ;  for  the  Error  in  the  Zenith  Dif- 
tance,  as  the  Qi^drant  declines  Sidewife, 
either  Way  from  the  Perpendicular,  increafes 
only  in  Proportion  to  a  Line  of  Sines  from 
9o\  So  that  tho’  an  Obferver  fliould  devi¬ 
ate  full  two  Degrees  from  the  Perpendicu¬ 
lar,  yet  his  Zenith  Diftance,  in  this  Cafe, 
would  be  but  a  very  little  more  than  two 
Minutes  greater  than  it  fhould  be. 

“And  for  an  Obfervation  by  Nig^t  from 
the  Stars,  there  needs  no  fuch  Contrivance, 
it  being  a  very  eafy  Matter  to  judge  by  the 
crofs  Hairs  when  the  Inftrument  is  perfect¬ 
ly  upright ;  for  we  are  fo  accuftomed  either 
to  the  Level,  or  the  Perpendicular,  when 
we  look  ftreight  forwards,  that  it  is  almoft 
impoftible  we  fhould  judge  amifs. 

I  am  very  fenfible  that  fome  People  will 
be  ready  enough  to  object  againft  this  Inftru¬ 
ment  at  firft  Sight,  upon  Account  of  the 
feeming  unfteady  Motion  of  the  Bubble.  But 
thofe  who  are  Judges  of  fuch  Affairs,  will 
ealily  agree,  that  the  ready  Obedience  of 
that  Flutuation,  to  every  little  Motion  of 
“  the  Inftrument,  is  the  neceffary  Confequence 
of  its  great  Accuracy.  For  if  the  Objecftbe 
ftable  and  conftanr,  and  the  Inftrument  ex¬ 
actly  diredled  to  it,  you  vvill  foon  find  the 
gubbi?  to  fix  accordingly  ;  Tho’,  for  the 
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fteady  Dlreftion  of  it,  there  is  fome  little 
Skill  required,  which,  as  ih  moft  other 
Cafes,  is  only  attainable  by  Pradtice. 

Let  it  be  conlidered,  that  the  great  Arch 
of  this  Inftrument  is  in  Proportion  really  14 
Times  larger  than  that  of  a  common  Da-- 
mss  Quadrant  5  and  that  therefore  the  De¬ 
viations,  tho’  feemingly  great,  become  fo 
only  as  they  are,  as  it  were,  magnify’d  to 
the  Eye.  The  Error  is  not  the  lefs  in  the 
common  Quadrants,  tho’  it  be  lefs  percepti^ 
ble  on  Account  of  the  Smallnefs  of  the  Ra¬ 
dius.  Let  any  therefore  judge  which  is  the 
moft  preferable ,  that  in  which  the  leaft  Er¬ 
ror  is  plainly  difcernable,  or  that  by  which 
a  very  great  one  is  fcarcely  to  be  perceiv’d  ? 

But  furely  fome  People  love  to  be  de¬ 
ceived  ;  What  elfe  can  be  the  Reafon  why 
many  choofe  to  obferve  by  the  Shadow-Vane, 
rather  than  by  the  Glafs-Vane  that  cafts  a 
Spot,  but  becaufe  by  the  firft  the  Error  is 
partly  hid,  when  by  the  laft  every  Deviati¬ 
on  from  the  Truth  is  too  perceptible?  And 
they  choofe  the  Shadow-Vane,  becaufe  when 
the  Edge  of  the  Shadow  moves  parallel  toV 
the  Horizontal  Line,  on  the  Horizon-Vane, 
they  can  then  only  perceive  the  Perpendicu¬ 
lar  Deviation,  and  nothing  at  all  of  the  Ho¬ 
rizontal  ;  unlefs  they  will  take  Care,  at  the 
fame  Time,  to  keep  the  End  of  the  Shadow 
iexadlly  on  the  crofs  Line  which  anfwers  to 
it;  and  which  is  placed  there  for  that  very 
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Purpofe.  But  this  they  will  not  do,  for  then 
it  would  be  full  as  eafy  to  obferve  by  the 
Glafs-Vane,  and  fo  they  would  lofe  the  Plea- 
fure,  at  leaft,  of  thinking  their  Obfervation 
juft,  when  it  is,  in  this  Cafe,  almoft  always 
falfe.  And  thus  the  Inftrument-Makers  often 
fuffer  in  their  Reputation  for  Want  of  Skill 
in  the  Obferver. 

And  now  I  am  upon  Errors  give  me  leave 
to  take  Notice  of  another,  which  is  really 
intolerable  ;  and  that  is,  the  foolifti  Cuftom 
of  allowing  no  more  than  42  Feet  to  a  Knot 
upon  the  Log-Line  ;  when  it  has  been  fo 
long  fince  proved  beyond  all  Difpute,  by 
Mr.  Norwood  in  England^  and  Monf.  Ficart 
in  France^  by  exprefs  Order  of  the  King, 
both  agreeing,  that  the  juft  Meafure  ought 
to  be  full 50 Feet;  yet  the  old  Mumpjimus  is 
ftill  maintained,  and  that  notwithftanding  the 
contrary  is  almoft  generally  tho'  tacitly  ac¬ 
knowledged  to  be  the  Truth.  What  elfe  can 
be  the  Reafon  why  an  Inftrument-Maker  is 
provided  with  fliort  half  Minute-Glafles,  as 
well  as  thofe  that  are  full  30  Seconds?  And 
that  if  you  alk  for  one,  his  firft  Queftion  is. 
Whether  you  will  have  a  long  one,  or  a 
ftiort  one  ?  Doth  not  this  naturally  lead 
People  into  Errors  ?  as  it  lately  did  an  in¬ 
genious  Friend  of  mine,  who  ufing  a  long 
Glafs  and  the  Ihort  Meafure,  in  a  Voyage 
from  Antigua  towards  England^  being  the 
firft  Time  that  he  had  the  Command  of  a 
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Ship,  which  for  that  very  Reafon  he  was 
the  more  circumfpedl  and  careful  in,  being 
otherwife  a  very  ingenious  Artift  ;  yet  by 
this  Means  only  he  over-reckoned  juft  ten 
Degrees.  Which  Miftake  had  been  entire¬ 
ly  prevented,  had  he  ufed  the  50  Feet  in*- 
ftead  of  the  42  5  for  then  his  Reckoning 
W'ould  have  been  juft  out  as  he  made  the 
Land. 

For  knowing  him  to  have  been  a  very  ex- 
aft  Man,  I  had  the  Curiolity  to  recalculate  his 
whole  Journal  j  and  uling  his  own  Diftances, 
with  my  Line  of  50  Feet,  I  found  the  Dif¬ 
ference,  between  the  Land  and  my  Account, 
no  more  than  18  Miles  in  the  whole  Voyage. 

Is  it  not  then  a  very  great  Difcouragement 
to  thofe  who  may  have  any  Thing  of  con- 
iiderable  Advantage  to  offer  to  the  Publick, 
in  the  Praftice  of  Navigation,  when  they 
fee  People  thus  ftupidly  wedded  to  fenfelefs 
and  unreafonable  Cuftoms  ;  and  that  rather 
than  they  will  part  with  an  old  Error,  they 
will  endeavour  to  mend  it  with  a  new  one  ? 

This  obftinate  Proceeding  of  Englijh  Sai¬ 
lors,  againft  Reafon  and  Experience,  is  as 
great  a  Shame  to  the  Engltjh  Nation,  as  the 
pertinacious  Humour  of  Drawing  by  the 
Horfe’s  Tail,  for  which  they  laugh  at  the 
old  Irtjh.  And  it  is  ridiculous  to  fly  for  an 
Objeftion  to  the  fuppoled  Inaccuracy  of  the 
beforementioned  Experiments,  tvhen  it  is 
notorious,  that  they  were  not  only  made 
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wkii  great  Care  and  Caution  ;  but  that  thd 
Event  aftually  agrees  with  the  repeated  Ex¬ 
perience  of  the  Ingenious  in  their  common 
Pradtice. 

I  would  fain  know  whence  the  Guftoni 
of  allowing  no  more  than  42  Feet  firft  came. 
Who  was  the  Author  of  it,  or  what  Expe¬ 
riments  were  made  to  confirm  it?  For  furely 
thofe  who  make  this  Objedtion  ought  to  pro¬ 
duce  fome  Experiments  in  Favour  of  their 
Cuftom,  made  with  greater  Accuracy.  Where¬ 
fore  fhould  Navigation  only,  refufe  any  Helps 
from  adtual  ExperiencCj  when  the  learned 
World  are  daily  making  fuch  noble  Advan^ 
ces  in  Natural  Philofophy,  and  all  other  Arts 
and  Sciences  are  continually  receiving  fuch 
great  Improvements,  from  the  laudable  Me¬ 
thod  of  building  on  that  grand  Foundation 
of  Reafon  and  Experience  ? 

But  to  return  to  my  Inftrument.  Suppofe 
then,  that  being  in  the  Hand  of  a  common 
Obferver  in  a  very  grown  Sea,  it  fhould  by 
any  By-ftander  be  obferved  to  be  feemingly 
uncertain,  by  the  quick  and  nimble  Traver- 
fts  of  the  Bubble ;  perhaps  in  this  Cafe  at¬ 
tempting  to  fettle  fome  where  between  lo 
and  40  Minutes;  yet  the  Truth  will  certain¬ 
ly  be  in  the  Middle  between  the  contrary 
Attempts  of  each  End,  viz.  25  Minutes,  as  I 
have  frequently  experienced.  For  when  I 
have  purpofely  given  my  felf  a  reeling,  un- 
fteady  Motion  at  the  Time  of  my  obferving, 

fo 
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fo  as  that  I  have  not  been  able  to  keep  the 
Sun’s  Image  any  thing  near  its  correfpond- 
ing  Spot  on  the  Vane  ;  yet  only  by  a  gene-^ 
ral  Endeavour  fo  to  do,  I  have  commonly 
found  that  the  Middle,  between  the  two  Ex- 
treams  of  the  Motion,  hath  given  me  the 
true  Altitude  of  the  Sun.  But  this  is  the 
worft  Cafe  that  can  poffibly  happen,  for  at 
other  Times  you  may  exped:  the  Truth,  e- 
ven  to  a  very  fmall  Matter,  according  to 
the  Conveniency  and  Serenity  of  the  Seafon. 

But  there  is  another  Objedion  againft  this 
Bubble  5  and  that  is,  that  it  will  not  always 
keep  of  the  fame  Length,  but  will  vary  per¬ 
haps  three  or  four  Tenths  of  an  Inch,  ac¬ 
cording  to  the  Temperature  of  the  Air.  So 
that  in  hot  Weather,  by  reafon  of  its  fhort- 
nefs,  it  will  give  more^  and  in  Cold,  lejs  than 
the  Truth,  about  one  Minute.  But  as  this  is 
well  known,  fo  it  may  be  eafily  correded, 
by  marking  on  the  Tube,  the  Length  of  the 
Bubble  when  firft  adjufted,  and  allov/ing  for 
it,  as  it  may  afterwards  be  more  or  lefs  than 
the  Standard,  at  the  Time  of  Obfervation. 
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CHAR  II. 

Of  an  Obfervation  for  finding  the  Latitude 
by  the  Sm^  in  Failure  of  a  Meridian  Al¬ 
titude, 

TH  E  Problem  to  find  the  Latitude  by 
two  Altitudes  of  the  Sun  and  the 
Time  between,  hath  been  often  publifh’d  ; 
and  the  Method  which  almofi:  every  Author 
hath  proceeded  upon  hath  been  this.  Firft, 
they  find  the  great  Circle’s  Diftance  between 
both  Suns;  and  then  the  Angle  formed 
’by  that,  and  the  Sun’s  Diftance  from  the 
Pole,  at  his  loweft  Altitude  ;  out  of  which 
they  fubfirabi  the  Angle  formed  by  the  great 
Circle’s  Diftance  and  the  greateft  Zenith  Dif¬ 
tance;  and  then,  with  the  Remainder^  they 
proceed  to  find  the  Latitude  :  This  Re¬ 
mainder  being  the  Angle  included  between 
the  Zenith  Diftance,  and  Pole’s  Diftance  of 
the  Sun  at  his  loweft  Altitude ;  the  oppofite 
Side  to  which  is  the  Co-Latitude. 

And  indeed  this  Method  is  juft  in  all  La¬ 
titudes  which  exceed  the  Sun’s  greateft  De¬ 
clination.  But  in  North  Latitude,  if  the 
Sun  at  his  Meridian  Altitude  be  in  the  North, 
or  if  in  South  Latitude  he  be  in  the  South, 
£  A  if  the  Co-Latitude  of  the  Place  be 
greater  than  the  Sun’s  Diftance  from  the 
ilime  Pole,  then  the  fecond  Angle,  inftead 
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of  being  fubftrafted  from,  muft  be  added  to 
the  firft.  And  fo  the  Sum  will  be  the  in¬ 
cluded  Angle  by  which  to  find  the  Latitude, 
as  before. 

So  that  in  doubtful  Cafes,  when  the  Sun 
is  fo  very  near  the  Zenith,  that  it  cannot 
be  afcertained  whether  his  Meridian  Altitude 
be  North  or  South,  this  Method  is  precari¬ 
ous  :  But  when  the  Cafe  is  indifputable, 
whether  to  fubftrad:  or  add,  then  the  Prob¬ 
lem  is  fafe  and  ufefuL  For  tho'  there  be 
fome  Dhference  in  the  Pole’s  Diftance  be-, 
tween  the  two  Obfervations,  yet  you  may 
fafely  negleil  it,  it  being  moftly  fo  fmall  as 
not  to  breed  any  fenfible  Error. 

TheDefignof  this  Problem  is  only  to  find 
the  Latitude  at  Sea  in  Cafe  of  an  Exigency, 
and  for  Want  of  other  better  Means.  And 
becaufe  the  Ship  may  be  fuppos’d  to  be  al¬ 
ways  in  a  progreffive  Motion,  and  to  have 
alter’d  her  Place  confiderably  in  the  Time 
between  the  two  Obfervations  ;  it  is  there¬ 
fore  necefiary  to  add  another  Caution^  which 
is;  that  there  fhould  be  always  fome  Allow¬ 
ance  made  to  the  Time  between,  and  to 
the  greatefi:  Altitude,  according  to  the  Na¬ 
ture  of  the  Courfe  you  have  made.  So  that 
if  the  Ship,  during  the  Time,  hath  made 
any  conliderable  Eafting  or  Welling,  the 
Difference  of  Longitude  which  that  amounts 
to,  muft  be  added  to  or  fubftrafted  from  the 
given  Time  between,  when  reduced  to  De- 
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gtces  and  Minutes,  and  the  Sum  if  Eaft,  or 
the  Difference  if  Weft,  will  be  the  exadl 
Time  between  ;  in  Degrees  and  Minutes. 
And  fo  many  Minutes  or  Miles  v/hich  the 
Ship  hath  run  to  the  Scuthvvard,  or  the 
Northward,  of  her  firft  Obfervation,  muft 
be  alfo  added  to^  or  JubJiraBed  from^  the 
greareft  Altitude  as  taken ;  that  is,  fuppof- 
ing  die  be  in  North  Latitude,  but  the  contra¬ 
ry  in  South.  All  which  is  only  reducing  both 
Obfcrvations  to  the  Time  and  Place  when 
and  where  the  leaft  Altitude  was  taken. 

As  fuppofe  I  take  my  firft  Altitude  in  the 
Morning  at  the  Lizard,  in  Latitude  50''.  and 
failing  then  in  three  Hours  exadtly  19  Miles 
due  Weft  (whicli  in  this  Latitude  is  about 
I  a  Degree,  or  two  Minutes  in  Time).  I 
then  take  a  fecond  greater  Altitude.  I  am 
then  to  confider  what  Altitude  the  Sun  had 
juft  at  that  Moment  at  the  Lizard,  and  as 
the  Lizard  now  lies  juft  two  Minutes  to 
the  Eaftward  of  me,  fo  the  Sun  will  have 
the  fame  Altitude  at  the  Lizard,  as  it  had 
with  me  two  Minutes  before,  or  which  is 
the  fame  thing,  and  better  for  my  Pur- 
pofe,  the  Altitude  at  the  Lizard,  two  ML 
nutes  before  the  three  Hours,  was  juft  the 
fame  as  it  is  now  with  me.  If  then  I  fub- 
ftraB  VNO  Minutes  from  the  three  Hours, 
tlie  Obfcrvations  I  have  taken  will  be  the 
lame  as  tho*  I  had  taken  them  both  at  the 
Lizards  at  the  Djftance  of  two  Hours  58 
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Minutes  ;  but  had  I  failed  Eaft,  inftead  of 
Weft,  then  for  the  fame  Reafon  I  muft  have 
added  the  two  Minutes  to  the  three  Hours  ; 
becaufe  the  Altitude  at  the  Lizard  would 
not  have  been  the  fame  as  with  me,  till  two 
Minutes  after. 

In  order  therefore  to  reduce  this  to  Prac¬ 
tice,  and  becaufe  it  feldom  happens  that  a 
Ship  keeps  always  the  fame  Parallel,  I  (hall 
propofe  an  Example,  and  fhew  how  to  find 
the  true  Difference  of  Thne^  and  the  greatejl 
Altitude. 

Admit  then  that  in  the  Morning  there 
were  juft  three  Hours  and  fix  Minutes  be¬ 
tween  each  Obfervation,  which  is  juft  46 
Degrees  and  30  Minutes;  and  fay  that  my 
Ship  hath  failed  W.  S.  W.  18  Miles  in  that 
Time;  and  in  the  fuppofed  Latitude  of  51'^, 
North,  for  a  fmall  Matter  here  will  not  hurt 
much.  Firft  then,  I  find  my  Difference  of 
Latitude,  and  my  Departure,  and  by  that  my 
Difference  of  Longitude.  Saying, 

o  '  Miles. 

p  '  n'o-  Q  •  » 5^' 22.  30  ••  DIff.Lat.6,8 
aa.  ..  1  .1  #  •'^3^  -  Courfe  67.  30  •*  Depart. 1 6,6  which 

in  Latitude  51  gives  26* Dif. Long, which 
fub.  (beingW.)  from theTime  in  Deg.  46  :  30 

remains  46  :  4  the  jufl  DilF.  of 

Time  between  the  2  Altitudes. 

And  then  the  laft  (and  now  the  greateft)  Al¬ 
titude  would  have  been  the  fame  as  obferv’d, 
had  the  Ship  continued  in  the  fame  Parallel 
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of  Latitude* ;  but  as  by  the  Proportion  a- 
bove  fhe  is  gone  about  6'  further  South,  fo 
the  Altitude  (being  almoft  always  taken  when 
near  the  Meridian)  of  Confequence  is  6' 
greater  than  it  would  have  been,  had  it  been 
taken  at  the^firft  Place.  Dedud:  therefore 
fix  Minutes  from  the  laft  Altitude  (always 
rather  ^  lefs  than  more)  and  the  Remainder 
will  be  the  fame  as  tho’  both  had  been  taken 
at  the  firfl:  Place.  Bat  had  the  Ship  failed  6' 
further  Norths  you  muft  then  have  added  it 
to  the  laft  Altitude  ;  becaufe  then  it  would 
have  been  6'  lefs  than  it  fhould  have  been. 
The  Reafon  of  all  which  is  fo  plain,  that  it 
is  needlefs  to  ihew  wherefore  the  Contrary 
will  happen  in  South  Latitude. 

But  becaufe  it  is  the  Zenith  DiJlajices  which 
you  calculate  with,  and  which  indeed  your 
Quadrant  always  gives,  I  fhall  therefore  put 
down  the  Rule  how  you  are  to  add  or  fub- 
ilrad  the  Difference  of  Latitude,  to  or  from 
the  leaft  Zenith  Dijiance^  in  order  to  find 
the  leaft  Zenith  Diftance  to  work  by. 


SNordiLat.and  North? 
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the'  DiiFcrence  of 
Latitude  to  or  from 
the  ieafl  Zenith  DiL 
tance. 


*  Notey  This  is  fufficient  for  Pradtice,  unlefs  the  greateft  Al¬ 
titude  be  taken  at  any  confiderable  Diftance  from  the  Meridian, 
and  then  it  will  be  convenient  to  ufe  the  following  Analogy. 
As  s.  of  the  fuppofed  Meridian  Altitude,  is  to  the  Diffe¬ 
rence  of  Latitude  the  Ship  hath  made;  fe  is  the  s.  of  the 
•^reateft  Altitude,  to  the  DiiFerence  of  Latitude  to  be  allow* ’d. 
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So  that  If  the  Latitude  be  increafing  you 
luuft  fubftradt,  but  if  decreafing  you  muft 
always  add. 

And  to  find  the  Difference  of  Time  between 
each  Obfervation,  firft,  put  down  your  whole 
Time  in  Degrees  and  Minutes  j  and  then. 

If  your  S’  Eafl:,  add  7  the  DiiFerence  of  Longitude  to  or 
Courfe  be  i  Weft,  fubftr.  3  from  it. 

And  the  Sum’  or  Difference  you  may  proceed 
to  calculate  with. 

And  tho'  this  may  feem  a  very  difficult 
and  tedious  Calculation,  efpecially  as  cum¬ 
ber’d  with  the  Cautions  and  Rules  here  lay’d 
down  concerning  it;  yet  the  Truth  abfoiute- 
ly  requires  them  :  And  as  there  may  be  a 
Time  when  other  Methods  of  finding  the 
Latitude  may  all  fail ;  fo  it  is  highly  necefla- 
ry  that  all  Commanders  ffiould  be  acquaint¬ 
ed  with  this. 

And  tho’,  for  my  own  Part,  I  fhould 
choofe  rather  to  obferve  by  the  Stars,  for 
Reafons  I  (hall  hereafter  mention  ;  yet  be- 
caufe  there  are  fome  who  are  fo  entirely 
wedded  to  an  Obfervation  by  the  Sun,  as  to 
be  altogether  unprovided  with  Inftruments 
proper  for  the  Stars,  I  have  thought  proper 
to  free  this  Problem  from  the  Errors  it  be- 
fore  was  liable  to,  left  the  prefent  Grand 
Requifite  in  the  Art  of  Navigation,  fhould 
too  often  fail  for  Want  of  a  Meridian  Al¬ 
titude. 
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To  encourage  therefore  fuch  as  are  wil- 
ling  to  be  at  a  little  Pains,  for  the  Safety  of 
Ship  and  Cargo,  I  fhall  here  propofe  a 
.  Scheme,  which  with  the  Direftions  given  con¬ 
cerning  it,  will  greatly  fhorten  and  facilitate 
the  V/ork  of  this  Problem;  fo  that  anyPer- 
fon,  who  is  competently  acquainted  with 
the  Method  of  v^orking  a  Proportion  by  Lo*- 
garithms,  may  by  it  readily  find  his  Latitude 
in  lefs  than  half  an  Hour’s  Time^  Firft 
then,  let  the  following  Scheme,  and  the  fe- 
veral  Proportions  with  it,  be  fairly  written 
on  a  Piece  of  very  thick  Paper,  and  that 
exadtly  as  it  is  here  printed  ;  after  which 
cut  out  all  the  Figures  of  the  Logarithms, 
and  Sines,  in  Squares,  as  marked. 

The  Scheme  being  thus  prepared,  and  the 
Figures  in  the  Squares  all  cut  out,  as  directed, 
keep  the  Paper  always  by  you,  and  whenever 
you  have  Occafion  to  find  your  Latitude  by 
it,  you  will  have  no  more  to  do  than  to  fill 
up  the  Blanks,  for  which  Purpofe  the  Di¬ 
rections  in  the  Scheme  it  felf  are  very  fuffi- 
cient. 

'But  to  make  all  clear,  I  fliall  a  little  ex¬ 
plain  the  Method  of  Procedure  in  the  ad¬ 
joining  Scheme. 

Being  then  upon  a  W.  S.  W.  Courfe,  in 
the  fuppofed  Latitude  of  51",  and  having 
by  me  a  good  Watch  and  Quadrant,  I  take 
my  firft  Zenith  Diftance  57^,  10',  and  the 
Perfon  who  holds  the  Watch  obferves  the 
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Time  exactly  four  Minutes  paft  Nine  in  the 
Morning:  Having  then  fixt  my  Scheme  up¬ 
on  a  fair  Paper  or  Slate,  I  put  down  9 
Hours,  4  Minutes,  and  M.  for  Morning 
againft  the  Time  5  and  57'',  10'  againft  the 
Zenith  Diftance  of  my  firft  Obfervation; 
which  done,  my  firftObfcrvation  is  finiih'd,and 
I  mufl  wait  fome  two,  three  or  four  Hours, 
till  I  can  again  have  'a  convenient  View  of 
the  Sun  for  my  fecond  Obfervation:  And 
here  I  fhall  flop  to  make  a  few  Remarks. 

As  firft,  that  it  will  be  convenient  when 
the  Weather  is  uncertain,  always  to  take  a 
Pvlorning  Obfervation  by  Way  of  Provifo, 
left  your  Meridian  Altitude  ftiould  fail  you ; 
but  yet  not  too  foon  in  the  Morning,  left 
the  then  great  Refradtions  ftiould  fpoil  the 
Obfervation :  And  alfo  becaufe  your  greateft 
Zenith  Diftance  ftiould  always  be  lefs  than 
the  Sun’s'  Diftance  from  the  Pole,  other- 
wife  the  two  laft  Proportions,  as  by  this 
Scheme,  will  not  anfwer.  Indeed  the  great 
Zenith’s  Diftance  will  almoft  always  fall  out 
lefs  than  the  Sun’s  Diftance  ;  but  if  Ne- 
cefiity  fhould  oblige  you  to  take  it  greater; 
then  obferve  that  iaftead  of  the  Tangent  and 
the  Sine  Complement  of  the  great  Zenith 
Diftance  in  the  fourth  and  fifth  Proportions ; 
you  muft  ufe  the  Tangent,  and  ^S,c.  of  the 
Sun’s  Diftance  :  And  inftead  of  fubftradting 
the  fourth  Arch  from  the  Sun’s  Diftance  in 
the  4rh  Proportion,  you  muft;  fubftradl  it  from 
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die  great  Zenith's  Diftance,  and  your  Cal¬ 
culation  will  then  be  all  right.  But  this  Ex¬ 
ception  very  rarely  happens  to  the  Rule  or 
Scheme,  which  it  was  very  convenient  to 
make  general  ;  but  whenever  it  doth,  then 
the  Vacancies  of  four  Logarithms  may  all 
be  taken  out  of  one  Page,  njiz,  that  of  the 
Suns  Dilfance. 

As  to  the  Sun's  Diftance  from  the  Pole, 
which  is  one  of  your  Requifites,  I  fuppofe 
it  is  needlefs  to  flaew  how  to  find  it:  Seeing 
all  who  have  the  Charge  of  Ships,  either 
are,  or  fhould  be,  perfectly  acquainted  with 
it,  as  the  beft  Means  for  finding  the  Varia¬ 
tion  of  the  Compafs:  But  left  any  fhould  be 
ignorant  of  it,  I  ihall  here  let  them  know 
that  the  Pole's  Diftance,  either  of  Sun  or 
Star,  is  no  more  than  the  Complement  of 
the  Declination,  when  the  Latitude  and  the 
Declination  are  both  alike,  North  or  South  ; 
but  when  contrary^  the  one  North  and  the 
other  South, ^  then  it  is  the  Declination  added 
to  90^  Thus  you  may  know  that  this  Ob- 
fervation  was  made  on  the  29th  of  Aiigiijl^ 
1730,  it  being  taken  in  North  Latitude,  and 
the  Declination  then  North  alfo,  5^,  21'  as 
the  Complement  of  it,  is  exadtly  the  Sun's 
Diftance  84°,  39'. 

I  would  alfo  remark  that  the  Exadlnefs 
of  any  Obfervaclon,  as  well  that  by  a  Me¬ 
ridian  Altitude,  as  this,  depends  very  much 
on.  the  adjufting  the  Declination  of  your 
/  Tables 
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Tables  to  the  Meridian  of  your  Ship,  whe¬ 
ther  eafterly  or  wefterly  from  the  Meridian 
of  London -y  other  wife  you  may  poflibly  in 
fome  Places,  and  at  fome  Times,  have  an 
Error  of  24  Minutes  in  your  Latitude,  tho’ 
your  Obfervation  be  ever  fo  true,  as  hath 
been  largely  fhewn  by  others. 

And  I  add  alfo,  that  by  this  Scheme,  the 
Curious  fhould  have  Refpedl  to  the  Morning 
or  the  Evening  5  as  the  Declination  (to  inftance 
when  it  is  increafing)  will  then  be  iefs  in 
the  Morning,  and  more  in  the  Evening  than 
by  the  Tables ;  and  that,  according  to  the 
daily  Difference  of  Declination.  Ail  that  I 
can  fay  is,  that  if  Men  will  ufe  Reafbn  they 
may  expedl  Truth,  otherwife  they  mufl  err, 
as  well  in  the  common  Method  as  by  this; 
tho"  this  I  do  affert,  that  if  equal  Care  be 
had  in  both,  this  is  as  correft  a  Method 
as  by  the  Meridian  Altitude. 

But  it  is  now  high  Time  to  return  to  our 
Obfervation  :  Having  therefore  found  my 
Sun'sDiftance,  and  adjufled  it  84°,  39',  I  put  it 
down  among  my  Requifites ;  as  alfo  my  fup- 
pofed  Latitude  51,  and  my  Courfe  W.  S.  W. 

67^,  30',  and  its  Complement  22%  30', 
each  in  their  refpeftive  Blanks. 

And  now  taking  a  convenient  Time  for 
obferving  a  fecond  Zenith  Diftance,  I  find 
it  to  be  exactly  483  22',  and  my  Compa¬ 
nion  at  that  Moment  obferves  my  Watch 
exadlly  one  Minute,  and  about  45  Seconds 
after  One.  F  2  And 
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And  If  this  was  a  good  Obfervation,  ’ds 
well  j  but  if  it  had  nor,  I  flaould  however 
have  put  it  down  by  itfelf^  but  ftill  have 
waited,  if  poffibly  I  might  have  gotten 
another  more  to  be  depended  on;  but  having 
gained  a  good  one,  I  immediately  fet  it 
down  in  my  Blanks,  the  Time  ^5  45 
againft  the  fecond  Cbfervation  •  and  the 
Zenith  Diftance  48"",  22’,  being  the  leaft, 
under  the  Difference  of  Latitude,  that  being 
to  be  added  to  it  when  found.'  I  then  retire 
to  my  Cabin  and  fit  down  to  work  ;  and 
finding  that  I  have  ran  18  Miles  fince  my 
firft  Obfervation,  I  fet  that  down  in  my 
Blank  Diftance;  and  by  the  Proportion  I 
find  my  Departure  17,  and  my  Difference 
of  Latitude  6  (always  taking  it  rather  lefs 
than  greater)  which  I  accordingly  put  down. 
My  Departure  17,  in  Latitude  51,  gives  me 
26  Difierence  of  Longitude  ;  which  being 
Weft,  according  to  the  Rule,  I  fjbftradl  from 
my  Time  when  found.  Then  as  the  Lati¬ 
tude  is  decreafing,  I  add  my  Difference  of 
Latitude  to  rny  leaft  Zenith  Diftance  as 
they  ftand;  and  the  Sum  is  48^,  29'  for  my 
ieaft  Zenith  Diftance  to  work  by,  which  I 
alfo  put  dovm  among  my  Requifites ;  plac¬ 
ing  it  againft  the  greateft  or  leaft  Zenith 
Diftance  as  it  proves,  and  my  firft  Zenith 
Diftance  in  the  fime  Manner,  I  then  look 
how  the  Blanks  of  my  Time  ftand,  and  as  the 
firft  Time  was  in  the  Morning,  and  the  fe¬ 
cond 
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cond  In  the  Afternoon,  I  draw  a  Line  under 
the  firft,  and  under  that  put  down  its  Com¬ 
plement  to  12  Hours  being  i',  4^", 
which  I  add  to  the  fecond,  and  the  Sum 
is  three  Hours  57  Minutes  and  45  Seconds, 
which  I  multiply  and  divide  as  diredled. 
Thus;  the  three  Hours  I  multiply  by  15, 
and  it  gives  me  45  Degrees,  which  I  put 
down :  Then  the  Minutes  being  57  divided 
by  4,  give  14  Degrees  more,  and  there  re¬ 
mains  one  Minute,  which  multiply’d  by  15 
gives  15  Minutes:  Then  the  Seconds  being 
45,  I  divide  by  4,  and  it  gives  me  1 1 
Minutes  more,  all  which  I  put  down  fepa- 
rately  as  in  the  Scheme,  and  the  Total  in  De¬ 
grees  590,26',  from  which  I  fubftraS:  the  Dif¬ 
ference  of  Longitude  as  diredled ;  and  the 
Difference  of  Time  to  work  by  is  juft  59°,  o', 
which  I  place  among  my  Requifites,  and  itst 
alfo  290,  30' ;  and  fo  I  have  all  my  Requifites ; 
and  tho’  this  may  feem  tedious  to  deferibe, 
yet  in  Pradlice  you’ll  find  it  very  eafy:  The 
Blanks  always  diredling  you  at  Sight  what 
to  do,  and  plainly  fhewing  the  Progrefs  as 
you  go  on,  without  any  Confufion  or  Bur¬ 
then  to  the  Memory :  The  particular  Rules 
when  to  add,  and  when  to  fubftracl,  being 
all  fpecify’d  in  the  Scheme  it  felf,  or  the 
Contrary  naturally  inferr’d. 

And  thus  having  finifh’d  my  Requifites, 
It  appears  by  my  Scheme,  that  the  next 
Thing  I  have  to  do,  is  to  fill  up  the  De- 
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grecs  of  my  Proportions,  in  order  to  work 
diem  j  to  which  I  am  plainly  direcfled  by 
the  firft  Column  after  the  Requifites :  The 
Figures  againft  which,  denote  the  Number 
of  the  Proportion,  in  which  each  Requilite  is 
to  be  placed.  Thus  againft  the  Sun’s  Diftance 
you  will  find  ift  and  qtb,  which  ligni- 
lies  according  to  the  Title,  thatlamto  place 
the  Sun’s  Diftance  being  84%  39',  in  the 
Blanks  of  the  firjl  and  the  fourth  Proporti¬ 
ons,  where  the  Word  directs  me.  And  tho" 
the  Sun's  Diftance  be  alfo  made  ufe  of  in 
the  fecond  Proportion,  yet  it  is  needlefs  to 
place  it  there:  Becaufe  the  Logarithm  of 
it,  is  the  fame  with  that  in  the  firft  Propor¬ 
tion,  as  I  fhall  prefen tly  fhew.  And  fo 
proceed  to  difpofe  of  the  other  Reqiufites 
in  like  Manner  according  to  the  Directions 
in  the  Column.  Which  done,  the  whole 
will  be  ready  to  calculate:  For  tho’  you 
will  find  many  other  Blanks  in  your  Scheme 
befides  thof^for  the  Logarithms,  yet  the 
Directions  in  the  next  Column  will  fuffici- 
ently  fupply  that  feeming  DefeCt. 

Turn  then  to  your  Table  of  Logarithms, 
and  finding  the  Sine  of  your  Sun’s  Diftance 
Sq"",  39’,  place  its  Logarithm  (  being 

9,998104,  as  directed  in  the  fecond  Column) 
in  the  firft  and  fecond  Proportions. 

In  like  Manner  turn  to  the  Degree  of 
your  great  Zenith  Diftance  57^,  10',  out  of 
which  fingle  Page  you  may  fill  up,  as  by 

your 
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your  Column,  the  Logarithms  of  this  Requl- 
fite  in  your  third,  fourth  and  fifth  Proportions: 
Only  carefully  obferve  to  take  the  Comple- 
ment-Arithmcticals  of  its  Sine,  for  the  third 
Proportion  ;  the  Tangent  for  the  fourth,  and 
the  Sine  Complement  for  the  fifth,  as  they  arc 
marked  in  each;  all  which  a  little  Prafiicc 
will  make  you  very  ready  in.  ^ 

This  done,  you  may  begin  to  work  your 
firft  Proportion,  the  Produd:  of  which  being 
doubled,  produces  what  I  call  the  firft  Sine 
44’,  which  tho’  ufed  in  thefecond,  you 
need  not  put  down,  it  being  plainly  fignified. 
in  the  Scheme:  Only  follow  the  Direition 
chat  is  againft  it,  which  is  that  you  place  it 
twice  in  the  third  Proportion  :  And  tho* 
you  may  now  forget  to  do  it,  yet  when  you 
come  to  work  the  third  Proportion,  you 
will  foon  fee  by  the  Blanks,  that  you  will 
there  twice  have  Occafion  for  it. 

I  think  it  needlefs  to  profecute  this  Mat¬ 
ter  any  further ;  for  if  you  will  proceed  ac¬ 
cording  to  the  Diredtions  in  the  Scheme,  as 
you  meet  with  them,  you  will  certainly  find 
the  Latitude  to  be  51®,  31’:  This  being  an 
Obfervation  adlually  taken  in  London^  tho'  I 
afterwards  added  the  Proportions  of  the 
fidlitious  Run  of  the  Ship,  in  order  to  make 


*  And  here  I  would  obferve  to  you,  that  in  every  Page  of 
the  Logarithms  (if  you  rejedl  the  Chara6lerifl;ick)  the  firft  and 
fixth  Columns,  the  fecond  and  fifth,  and  the  third  and  fourth, 
are  alternately  the  Complement  Arithmetical'  to  each  otlier. 
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It  ufeful  at  Sea,  where  it  will  almoll:  always 
happen. 

And  now  let  no  Man  think  it  ftrange,  as 
fome  perhaps  will  be  ready  to  do,  that  I  Ihould 
propofe  a  Problem  of  this  Kind,  and  that 
only  for  the  Difcovery  of  the  Latitude; 
when  perhaps  he  may  imagine  that 
fomething  much  lefs  formidable  and  prolix 
might  have  ferved  for  attaining  his  Longi¬ 
tude.  Nor  let  any  one  be  fo  unwife  as  to 
refolve  immediately  to  rejeil  this  Method 
of  proceeding,  upon  Account  of  the  Uncer¬ 
tainty  or  Trouble  that  he  may  imagine  to 
be  in  the  Calculation :  But  rather  let  it  be  con- 
fidered,  that  even  a  common  Meridian  Alti¬ 
tude  cannot  be  had  at  Sea,  without  fpending 
a  great  deal  of  Time,  and  the  being  at  the 
Trouble  of  making  a  great  many  Obfervati- 
ons,  Trials  and  Alterations,  before  you  can 
be  affured  that  the  Sun  is  fallen;  and  that 
in  the  very  Heat  of  all  the  Day;  and  per¬ 
haps  as  it  may  happen  in  very  turbulent 
Weather ;  being  always  tied  to  one  dated 
Time.  So  that  after  all,  it  but  feldom  hap¬ 
pens  that  you  can  call  it  a  good  Obfervation; 
and  when  finiflied,  the  finding  your  Decli¬ 
nation,  adjufting  it  to  your  Meridian,  adding 
or  fubftradling  it  to  or  from  your  Zenith 
Diftance,  and  the  like,  will  altogether  (Ob¬ 
fervation  and  Calculation)  probably  take  up 
more  Time  as  well  as  Trouble,  than  ever 
yet  you  have  difiinftly  computed. 


Whereas 


[  41  ] 

Whereas  all  the  Trouble  that  I  have  in 
my  Way  of  obferving  is,  only  out  of  one 
\vhole  Day  to  chufe  two  the  fitteft  and 
calmeft  Seafons  for  each  fingle  Obfervation, 
and  to  note  the  Time  between.  And  as  to 
the  Time  I  will  leave  you  to  judge;  for  as 
this  was  the  firftj  and  indeed  the  only  Time 
that  ever  I  had' obferved  by  this  Scheme, 
fo  I  had  a  Mind  to  try  what  Time  it  might 
take  to  calculate  it.  And  accordingly,  lay¬ 
ing  my  Watch  all  the  Time  by  me,  I  fairly 
begun  and  finilhed  the  whole  Calculation, 
exadlly  in  3 1  Minutes.  Now  it  cannot  be 
fuppofed  that  I  purpofely  defigned  to  be 
herein  more  than  ordinary  expeditious ;  for 
it  is  well  known,  that  any  extraordinary 
Anxiety  of  that  Kind  never  fails  to  put  a 
Man  befides  his  Purpofe.  So  that  if  I  had 
had  any  Defign  that  Way,  it  is  certain  that 
whenever  it  is  performed  in  an  ordinary  and 
pracflical  Way,  that  then  it  will  be  better 
and  fooner  attained. 

And  then  as  to  the  Ob]edlion,  wijh  re- 
fpedt  to  the  Uncertainty  of  it,  I  delire  you 
would  only  take  Notice,  that  after  having 
been  very  corredl  (which  is  very  eafy)  in  the 
Time  between,  that  then  the  Corredtnefs, 
in  both  Cafes,  entirely  depends  on  the  Truth 
o£  the  Zenith  Diftance.  And  I  delire  to 
know  which  is  moft  like  to  be  thebeft,  that 
which  I  am  tyed  to  for  Time,  or  that  which 
I  have  my  own  Choice  in.  If  any  will  yet 
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objed:  the  Danger  of  erring  in  the  Figures^ 
that  may  eafily  be  prevented,  by  two  Per- 
fons  performing  the  Operation  their  own 
Way,  from  the  fame  Data,  and  checquing 
each  other.  And  I  know  no  Reafon  why 
the  whole  Ship’s  Company,  that  keep  Jour¬ 
nals,  £hould  not  all  depend  upon  one  Ope¬ 
ration  for  the  Latitude,  as  well  as  for  their 
Departure  by  one  Tryal  of  the  Log. 


CFIAR  III. 

Of  ohferving  for  the  Latitude  by  the  Stars* 

IT  would  not  perhaps  be  impoffible  to 
propofe  fuch  Inftruments,  and  lay  down 
fuch  Rules  for  the  finding  the  apparent  Place 
of  the  Moon,  as  might,  by  comparing  it 
with  her  Place  found  by  Calculation,  be 
fufficient  to  the  Curious  and  Induftrious,  for 
the  finding  the  Longitude  at  Sea.  But  the 
reducing  of  it  to  a  Method,  fufficiently  con- 
cife  and  expeditious  for  common  Pra^lice^ 
is  really  a  vain  Attempt  ;  fince  we  find,  by 
Experience,  that  many  who  ufe  the  Sea,  are 
not  to  be  perfuaded  to  any  extraordinary 
Pains  :  and  therefore  wholly  decline  any 
thing,  that  hath  but  the  Appearance  of  a 
difficult  or  uncommon  Calculation  :  Scarce¬ 
ly  one  in  an  Hundred  (except  in  India 
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Voyages)  ever  troubling  themfelves  with 
that  neceffary  Requifite  in  their  Art,  the 
Variation  of  the  Compafs;  tho’  it  be  fo  cali- 
ly  found,  and  fo  greatly  ufeful.  Any  feem- 
ing  Difficulty  prefently  difcourages  them, 
and  therefore  it  is  that  they  almoft  wholly 
decline  the  ufe  of  the  Stars  ;  efteeming  it 
more  (tho'  it  be  really  lefs)  difficult  to  ob- 
ferve  by  them  than  by  the  Sun.  And  tho’ 
it  be  fometimes  abfolutely  neceffary,  as  ap¬ 
pears  by  the  frequent  Complaints  in  their 
Journals,  of  the  Suffs  being  too  near  their 
Zenith  3  or  of  the  Sun’s  being  overclouded 
at  Noon  :  Yet  of  all  the  Journals  that  I 
have  ever  perufed,  I  could  never  yet  fee 
Eye  on  any  Obfervation  taken  from  the 
Stars. 

I  would  willingly  hope,  that  it  is  chiefly 
owing  to  the  Difficulty  of  doing  it  with  the 
common  Inftruments  3  all  of  which  depend¬ 
ing  on  an  Horizon,  are  thereby  frequently 
rendred  ufelefs,  thro’  Fogs,  Banks  of  Clouds, 
and  falfe  Horizons,  which  are  very  frequent 
at  Sea,  in  the  Night-time.  But  I  think 
that  Objedlion  will  by  this  Inftrument  be 
entirely  remov’d,  for  that  it  will  be  nearly 
as  eafy  to  obferve  wkh  it  by  Night  as  by 
Day.  As  therefore,  there  are  fo  many  Ad¬ 
vantages  will  accrue  to  the  Voyage,  by  an 
Obfervation  from  the  Stars:  So  I  hope  for 
the  Time  to  come,  it  will  be  more  generally 
put  in  Pradlice. 
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The  Places  of  almoft  all  the  Stars,  are 
now  thro'  the  Diligence  and  Induftry  of 
many  of  our  great  Aftronomers,  fo  perfeit- 
!y  fettled  by  corred:  Obfervations,  that  their 
Declinations  may  be  entirely  depended  on. 
The  Ignorance  of  them  would  really  be  a 
Shame  for  any  to  plead,  fince  it  is  fo  ealily 
attained  3  efpecially  as  far  as  the  iji  and  2d 
Magnitude  which  will  be  moft  ufeful  at 
Sea.  The  Conveniency  and  Frequency  of 
one  or  other  of  them,  being  almoft  continu¬ 
ally  upon  the  Meridian,  is  an  Argument 
that  fhould  excite  you  to  the  Ufe  of  them  s 
So  that  if  at  any  Time  of  the  Night,  the 
Meridian  only  be  but  clear  for  a  very  fmall 
Space,  you  may  gain  by  them  a  true  Lati¬ 
tude:  Yea,  if  you  can  but  for  one  Angle 
Minute,  difcern  any  two  known  Stars,  that 
ftiall,  but  as  it  v/ere,  juft  pafs  between  the' 
raking  Clouds,  you  may  by  their  Altitudes 
only,  find  your  Latitude. 

A  Thing  of  fuch  vaft  Conleqiience  in  the 
Art  of  Navigation,  that  I  dare  affirm,  many 
Ships,  and  Lives  have  been  loft  for  Want 
of  it.  How  often  doth  it  happen,  that  you 
are*  without  the  Sun  for  Weeks  together  ? 
And  how  much  more  frequent  is  it,  that 
the  Sun  is  unexpedledly  overcaft  by  fome 
fudden  Cloud,  juft  at  the  Time  when  you 
ihould  gain  your  Meridian  Altitude,  and  your 
defiredLatitude  thereby  entirely  loft  ?  Whereas, 
as  I  have  frequently  obferv’d,  great  Part  of 
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the  fucceeding  Night  hath  been  perfedtly 
ferene  and  clear.  Confider  only  the  Ne- 
ceffity  of  finding  your  Latitude,  when  you 
^are  drawing  near  your  Coaft  :  The  Time 
that  is  then  often  loft  for  Want  of  it,  and 
the  Danger  you  are  thereby  particularly  ex-^ 
pofed  to.  Confider  the  Difficulty  of  taking 
an  Obfervation  when  the  Sun  is  fo  near  your 
Zenith,  that  you  are  obliged  to  ftand  with 
a  Compafs  between  your  Legs,  in  order  to 
know  whether  the  Sun  be  on  the  Meridian 
to  xht  North  ov  South  of  you.  All  which 
might  often  be  eafily  remedy'd,  by  means  of 
the  Stars  ;  for  out  of  their  Variety,  you 
may  at  any  Time  chufe  fuch  as  are  then  fit 
for  your  Purpofe. 

Befides,  their  Declinations  are  almoft  al¬ 
ways  the  fame,  fome  of  them  varying  but 
a  Trifle  in  an  Age  3  whereas  the  Sun  is 
continually  changing  his  Declination,  which 
makes  it  fomevv^hat  more  difficult  to  calcu¬ 
late  by  it:  There  being  an  abfolute  Neceffi- 
ty  of  having  a  due  Regard  not  only  to  the 
Quantity,  but  alfo  to  the  Qi^allty  of  his  De¬ 
clination,  whether  North  or  Souths  as  alfo 
to  the  Difference  of  Meridians,  between 
that  of  your  Ship,  and  the  Place  for  which 
your  Tables  were  calculated. 

Further,  the  Right  Afcenlions  of  the  Stars 
are  all  ready  calculated,  and  in  your  Tables  : 
So  that  you  have  the  Difference  of  Time 
between  one  Stars  coming  on  the  Meridian, 

and 
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and  that  of  another,  ready  given  :  By  which 
data^  as  I  have  already  hinted,  and  fhall 
further  fhew,  you  may  find  your  Latitude 
only  by  taking  the  Altitude  of  2  known 
Stars  at  the  fame  Time ;  and  if  I  miftake 
not,  my  Inftrument  will  give  them  fuffici- 
ently  Corredt.  You  may  further  confider, 
that  the  Grand  Problem  for  finding  the 
Longitude  at  Sea,  can  never  be  folved  with¬ 
out  a  competent  Acquaintance  with  the  Stars ; 
and  that  that  was  one  Occafion  of  the  found¬ 
ing  the  Royal  Obfervatory  at  Greenwich^  in 
order  to  fettle  their  Places  for  that  very  End : 
’Tis  Pity  therefore  that  you  will  not  qualify 
your  felves  to  partake  of  the  Labours  of  the 
Learned,  efpecially  when  you  may  expedt 
fomething  of  that  Kind  will  be  fhortly  pub- 
lifli’d  to  the  World. 

The  Method  of  obferving  by  the  Meri¬ 
dian  Altitude  of  a  Star,  is  exactly  the  fame 
as  by  the  Sun  ;  only  that  the  Declination  of 
the  Star  is  always  the  fame,  and  therefore 
not  fo  liable  to  Miftake.  But  left  any  Ihould 
apprehend  a  continued  Obfervation  too  trouble- 
fome  and  tedious  in  the  Night-time  ;  I  fhall 
here  propofe  fome  Methods  of  finding  the 
Latitude  by  the  Altitude  of  2  known  Stars, 
both  taken  at  the  fame  Moment  of  Time. 


PRO- 
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PROBLEM  I. 

^0  find  the  Latitude^  by  the  Zenith  Difiance 
any  two  known  Stars^  being  on  the  fame 
Azimuth-^  or  when  one  Star  appears  in  a 
perpendicular  Line  over  the  other. 

Suppofe  for  Example,  at  any  Time  when 
A  and  B  (fo  called  for  Diftindlion  fake)  are 
both  found  in  the  fame  Azimuth:  I  obferve 
the  Zenith  Diftance  of  A  the  higheft  30° :  o' 

B— — — - — ■  58  :  30 
Then  the  Difference  of  their  Z.D.^ 

will  be  the  Diftance  ofthe  2  Stars. 5  *  3^ 

Turning  then  to  my  Tables,  I  find  that 
A's  Right  Afccnfion  is  78®  :  zo*  and  ite  Pole's  Diftance  62 : 36 

So  that  «—  26:30  is  the  Difference  of  Right  Afc. 

I  ft.  Then,  fay 

As  S.  Diftance  of  Stars  28  :  30  Co-Ar.  ,321337 
To  S.  Diff.  of  R.  Afc.  ■  26:30  ■  *9,649527 

So  S.  Greateft  Pole’s  Diftance  79  :  42  —  9,992944 

To  S.  included  Angle  —  66  :  56  — . 9,963808 

And  the  included  Angle  thus  found  is  a!- 
moft  always  Acute  ;  but  when  the  Angle 
compofed  by  the  Diftance  of  the  Stars,  and 
the  Pole’s  Diftance  of  the  higheft  Star,  hap- 
pen  to  be  lefs  than  90^3  then  the  included 
Angle  will  be  Obtufe^  or  more  than  90°. 
And  in  this  Cafe,  the  /^fh  Arch,  found  by 
the  next  Proportion,  muft  be  fubfiraBed 
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from  the  greater  Side’s  Complement  to 
and  the  Remainder  will  be  the  Refidual 
Arch.  But  this  can  very  rarely  happen, 
and  may  eafily  be  difeovered  by  a  View  of 
the  Stars  themfelves. 

Then  the  two  Sides  which,  include  this 
Angle,  are  the  Zenith  Diftance,  and  the 
Pole’s  Diftance  of  the  higheftStar;  and  the 
Side  oppofite  to  the  included  Angle^  is  the 
Co-Latitude  of  the  Place. 

Therefore  2dly<, 

As  Radius.  © 

To  S.  c.  included  An.  66  :  56*— 9,593067 
So  T.  LeflerSide  30:  o — 9,761439 

62® ;  36’  great.  Side 

ToT.  4th  Arch  12  :  45  —9,35450613  12:45  which fub.fra 
Leaves  the  Refidual  Arch  49:  51 
Then  '^dly. 

As  S.  c.  4th  Arch  12  :  45 —  Co-Ar.  ,010843 
To  S,  c.  Refidual  Arch  49  :  51  — — 9,809419 
So  S,  c.  LelTerSide  —  30  :  6  — — —  9,937531 

To  Sine  Latitude  —  34  :  56  - 9^757793 

And  here  obferve,  that  the  Triangle  of 
the  firfl:  Proportion  is  compofed  of  the 
Pole’s  Diftance  of  each  Star,  and  of  their 
Diftance  from  each  other:  Which  being  al¬ 
ways  the  fame,  the  Work  might  be  greatly 
fhorten’d  by  previoufly  calculating  the  Dif¬ 
tance  of  feveral  chofen  Stars,  proper  for  that 
Purpofe  3  as  alfo  the  included  Angle  and  its 
Logarithm :  Which  being  placed  orderly  in 
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a  Table,  together  with  their  Poles  Diftance, 
the  Obferver  need  only  take  the  Zenith 
Diftance  of  the  higheft  Star,  whenever  it  is 
found  in  a  proper  Situation ;  and  by  the  help 
of  his  Table,  he  may  readily  proceed  to 
find  his  Latitude  by  the  two  lafl:  Propor¬ 
tions  only. 

But  as  in  this  Cafe,  one  lhall  be  obliged 
to  wait  till  the  Stars  lhall  be  both  found  in 
the  fame  Azimuth;  and  as  my  principal  De- 
fign  by  thefe  Problems  istofurnilh  you  with 
the  Latitude  in  Cafe  of  Exigency  or  Diftrefs, 
that  you  may  never  want  it,  whenever  you 
have  but  the  leaft  Intermiffion  of  cloudy  hazy 
Weather ;  fo  I  fliall  in  the  next  Problem, 
propofe  to  you  a  Method  of  finding  your 
Latitude  by  the  Stars,  in  the  fame  Manner, 
as  in  the  former  Chapter  I  have  done  by 
the  Sun :  Only  with  this  advantageous  Dif¬ 
ference,  that  as  the  Diftances  of  the  Stars 
are  always  the  fame,  and  their  Pole’s  Diftance 
alfo,  for  many  Years;  fo  to  encourage  you 
to  this  Method,  I  have  eas’d  you  of  half 
the  Labour,  by  choofing  feveral  convenient 
Stars,  and  Calculating  the  Diftance  of  each 
Pair,  which  I  have  put  down  in  a  Table, 
together  with  the  Co- Ars  of  the  Log.  Sines  of 
their  Diftance;  as  alfo  the  Angle  of  Pofition 
formed  by  the  Star’s  Diftance,  and  Pole’s 
Diftance  of  xh^loweji  Star.  By  which  Tables, 
^nd  the  following  Problem,  you  may  very 
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readily  find  the  Latitude  the  Moment  the 
Stars  appear  within  View. 

PROBLEM  11. 

find  the  Latitude,  by  the  Zenith  Difiance 
of  two  chofen  Stars,  and  other  Requijites  in 
the  adjoining  Tables, 

RULE. 

‘  Add  together  the  Star’s  DIftance,  and  the 
two  Zenith  Diftances  ;  and  from  the  Half 
of  the  Sum,  fubflrad:  feparately  theDiftance 
of  Stars,  and  the  greateft  Zenith  Diftance : 
Then  to  the  Log.  Sines  of  each  Remainder, 
addtheCo-Ars  of  the  Sines  of  the  Diftance  of 
Stars,  and  the  greateft  Zenith  Diftance.  The 
Half  of  thefe  four  Logarithms  is  the  Log. 
of  Half  the  Sine  of  an  Angle,  which  there¬ 
fore  doubled,  and  in  mofi  Cafes  fubfiracied 
from  the  Angle  of  Pofition  at  the  lowed: 
Star,  as  by  Table,  gives  the  included  Angle  : 
The  containing  Sides  of  which  are  the 
Zenith  Diftance,  and  the  Pole’s  Diftance  of 
the  lowed  (I  fay  the  lowed)  Star;  with 
which  two  Sides,  and  the  included  Angle, 
you  may  proceed  as  by  the  laft  Problem  to 
find  the  Latitude. 

But  becaufe  in  this  Cafe,  as  by  the  Sun, 
if  the  Complement  of  the  Latitude  be  grea¬ 
ter  than  the  Pole’s  Diftance  of  the  Star 
that  is  neared  the  Meridian ,  then  the  firft 
Angle  found,  mud  be  added  to  the  Angle 
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of  Pofition  at  the  loweft  Star:  I  have 
therefore  added  a  particular  Table  of  Sou¬ 
thern  Stars,  to  prevent  any  Uncertainty  in 
Praftice:  And  that  the  Rule  might  be 
General,  always  to  fubflrad:  as  by  the 
Scheme ;  only  obferving  to  ufe  the  Par-- 
ticiilar  Table  of  Northern  Stars,  till  you 
are  in  the  Latitude  of  20  Degrees  North; 
and  afterwards  the  Southern,  till  you  are 
crofs  the  Line;  and  when  paft  the  Line, 
you  may  ufe  the  Northern  Stars  again; 
but  then  you  muft  work  by  their  Dif- 
tances  from  the  South  Pole,  as  alfo  by  the 
Complements  to  180  Degrees,  of  the  An¬ 
gles  of  Pofition,  as  by  Table.  So  that  to  pre¬ 
vent  Miftakes,  when  you  ufe  the  particular 
Table  of  Northern  Stars,  in  South  Lati¬ 
tude,  you  had  beft  make  a  new  Table  of 
them;  and  inflead  of  the  Numbers  in  the 
two  firft  Columns,  put  down  their  Comple¬ 
ments  to  180  Degrees. 

And  now  to  reduce  this  to  Praftice,  and 
not  to  burthen  your  Memory  with  Rules 
and  Cautions,  I  fihall  propofe  a  Scheme 
for  this  alfo,  in  the  fame  Manner  as  I  did  for 
the  Sun:  Wherein  I  fhali  lay  the  Work 
plainly  before  you,  and  in  it,  give  fuch 
Diredlions  as  fhali  be  very  fufficient  to  per- 
fed:  the  Calculation. 

And  for  an  Example,  I  (hall  fill  up  the 
Blanks  of  the  following  Scheme  with  the 
Numbers  of  an  Obfervation  taken  from  the 
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ill  Pair  of  Stars  in  the  particular  Northern 
Table,  viz.  The  Tip  of  Pegafuss  Wing, 
and  Mandibula,  Mandibula  being  the  lowed: , 
and  both  in  the  Eajiern  Hemifphere. 

And  herein  the  Method  of  Procedure  is 
this. 

Firji,  I  put  down  the  two  Zenith  Diflan- 
ces,  as  obferved  in  the  Blanks  of  the  firft 
Proportion  5  then  I  place  the  greatefl  Zenith 
Didance  in  the  2dy  and  3^  Proportions 
againft  the  Words,  greateft  Z.  D.  as  they 
ftand  in  the  Scheme ;  after  which  turning 
to  the  particular  Table  of  No?^thern  Stars, 
I  find  thofe  I  have  been  obferving  ^  being 
in  this  Example  the  firft  Pair :  And  as  Man¬ 
dibula  is  the  loweft,  fo  I  poft  the  feveral 
Numbers  ftand ing  againft  it,  to  the  Blanks 
of  each  Proportion,  as  fpecify'd  at  the  Head 
of  every  Column,  viz.  73^  :  6'  in  the  iji 
Proportion  5  86^  :  59'  in  the '2^5  43^  :  i' 
twice  in  the  i/?,  and  166086  being  the 
Co.  Log.  of  the  Diftance  of  Stars  in  the  ijl 
Proportion  ;  which  done,  I  begin  to  calcu¬ 
late  ;  and  turning  to  the  Logarithm  of  the 
greateft  Z.  D.  being  68^ :  53’.  I  put  down  the 
Co.  Ar.  of  its  Sine  in  the  Proportion,  viz. 
3O30 1 89  ^  (againft  which  in  the  Scheme  ftands 
T.  2d  5  S.  c.  3^  ;  which  fignifies  that  I 
muft  put  down  the  Tangent  of  the  fame  in 
ihe  2dy  and  the  Sine  Complement  of  it  in 
the  2d  Proportion  :)  Then  I  put  down  the 
j  /Ogarithms  of  the  two  remaining  Sines  in 

the 
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the  ^  Proportion;  then  adding  the  Loga¬ 
rithms,  I  find  the  f  to  be  9,515613,  which 
is  the  Log.  Sine  of  19°  8',  which  doubled 
and  fubftradted  from  the  Angle  of  Pofition 
at  the  loweft  Star,  leaves  the  included 
Angle  ;  and  fo  proceeding  gradually  ac¬ 
cording  to  the  Diredlions  in  the  Scheme, 
I  found  the  Latitude  to  be  51°  :  35.' 
’Tis  needlefs  to  give  more  Examples ;  for, 
following  thefe  Diredlions,  and  obferving 
by  any  other  Pair  in  the  Table,  the  Refult 
would  have  been  the  fame  Thing  ;  Only 
take  care  always  to  ufe  the  Numbers  that 
ftand'  againft  the  lowejl  Star  in  the  2  firft 
Columns  of  the  Table  ;  together  with  the 
Angle  Numbers  in  the  other  Columns, 
which  are  common  to  both  Stars  in  every 
Pair;  fo  that  had  the  Tip  of  Pegaftis's 
Wing  been  the  loweft  Star^.  I  muft  then 
have  ufed  100®  28'  in  the  ijl  Proportion, 
and  76°  18'  in  the  Second;  which  w’ould 
have  been  the  Cafe,  had  the  Stars  been  both 
in  the  Wejiern^  as  they  were  in  the  Eajiern 
Hemifphcre  at  the  Time  of  the  Obfervation. 

And  now,  tho’  it  be  fomewhat  out  of  Place, 
yet  I  cannot  forbear  mentioning  the  follow¬ 
ing  Article,  which  I  accidentally  met  with 
upon  taking  up  the  London  "Journal  of  the 
26th  of  laft;  Where  it  is  laid,  "Lhat  the 
Expedition  Capt,  Leaper,  bound from  Leghorn 
to  Hamburgh,  on  the  gfh  Inft.  at  one  at  Nighty 
flruck  three  times  on  the  Cerns,  but  beat  off^ 

and 
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^nd  foon  after  funk  in  lo  Path.  Water ^  about 
he  agues  from  the  Coaji  Wales,  where  the 
Crew  got  on  Shore  in  their  Boat  the  next  Morn- 
.  ing,  T^hey  faw  the  Wrecks  of  2  Englifli  Ships 
at  the  fame  time\  and  their  Misfortune  was 
owing  to  their  not  having  made  any  Land fince 
the  I  ^th  ^  Nov.  when  they  left  Cape  Spar  tel. 

Now  it  may  be  very  reafonably  fuppofed 
that  thefe  Ships  periilied  for  want  of  know¬ 
ing  the  proper  Means  to  find  their  Latitude ; 
for  tho'  it  is  poffible  they  might  not  have  had 
any  opportunity  of  obferving  for  it  by  a  Me¬ 
ridian  Altitude,  yet  I  dare  affirm  that  there 
were  not  3  Days  together,  in  all  the  Month 
of  Dec,  in  which  I  cou’d  not  have  been  able 
to  have  obferved  the  Latitude,  ekher  by  the 
Sun  or  Stars,  by  the  Method  here  propofed. 

But  to  go  on,  you  may  here  take  Notice,  that 
as  by  the  Sun,  fo  here  allb,  the  Rule  is  made 
general  :  Always  fuppofing  the  greatefl  Z.  D. 
lefs  than  the  Pole's  Diftance  of  the  loweft 
Star ;  which  in  this  Cafe  is  very  eafy  to  do, 
having  fuch  Choice  of  Stars  j  and  indeed  it 
is  much  better,  that  it  be  fo,  on  account  of 
the  Refradlion. 

But  if  there  be  a  Neceffity  of  taking  it 
greater,  then  the  Poles’s  Diftance  of  the 
loweft  Star,  and  the  greateft  Z.  D.  muft  al¬ 
ways  be  us’d  contrary,  in  the  fame  Manner, 
as  by  the  Caution  given  in  this  Cafe  by  the 
Sun.  But  it  is  to  be  obferved,  that  when 
the  Southern  Stars  arc  ufed  in  North  Lati¬ 
tude,  or  the  Northern^  in  South  Latitude, 

that 
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thkt  then  the  greatcft  Zenith  DIftance  can¬ 
not  poffibly  be  taken  otherwife  than  accord¬ 
ing  to  the  Scheme  :  And  therefore  the  Ob- 
ferver  will  then  be  out  of  all  Danger  of 
Error  in  that  Refpedl. 

There  is  only  one  Thing  more,  that  I 
would  put  you  in  Mind  of,  which  is,  that  if 
the  Stars  be  both  rijingy  you  fhould  then 
take  the  Zenith  Diftance  of  the  loweji  firft ; 
and  on  the  contrary  when  both  are  fettingy 
begin  with  the  highejt  3  becaufe  the  fmall 
Time  that  will  neceffarily  be  taken  up 'in 
the  2d  Obfervation,  will  very  much  thereby 
conduce  to  the  redlifying  the  greater  Re~ 
fradlion  of  the  loweft  Star. 

The  particular  Tables  of  the  Stars  are 
carefully  calculated  from  the  Places  they 
will  be  in,  about  the  Middle  of  November 
J731.  They  are  placed  orderly  in  Pairs,  as 
they  will  gradually  and  fucceffively  appear 
above  the  Horizon.  The  fecorid  Star  of 
each  Pair  is  the  loweft  when  in  the  Eajlerriy 
and  the  firft,  the  loweft,  when  in  the  Wef- 
tern  Hemifphere.  The  firft  Column  of 
Numbers,  Ihews  the  Angle  of  Pofition  at 
every  Star,  when  loweji ,  The  Second,  the 
Star’s  Diftance  from  the  North  Pole  3  The 
Third,  the  Diftance  of  the  Stars  from  each 
other  3  All  in  Degrees,  Minutes,  and  Seconds ; 
And  the  fourth  Column  (hews,  the  Co.  Ar. 
of  the  Sine  of  the  Diftance  of  eacl"  Pair:  And 
the  Numbers  at  the  Head  of  each  Columii, 

I  under 
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tinder  the  Title,  denote  the  feveral  Propor¬ 
tions  in  which  they  are  to  be  placed  in  the 
Scheme  ;  the  Numbers  before  the  Names 
of  the  Stars,  only  Referring  to  the  like  Num¬ 
bers  in  the  general  Catalogue. 

Thus,  by  thefe  Tables,  and  the  foregoing 
Scheme,  the  Latitude  may  readily  be  found 
in  any  Parc  of  the  World,  whenever  the 
Stars  appear  within  view,  and  that  not  only 
by  my  Inftrument,  but  by  any  other  now 
in  Ufe  for  that  Purpofe  :  Thefe  double  Ob- 
fervations  being  herein  Angularly  Advanta¬ 
geous  5  for  if  the  Stars  you  obferve,  be  both 
rifing,  or  both  fetting,  any  thing  evenly  in 
Proportion  alike,  tho’  there  might  be  fome 
fmall  Error  in  the  Horizon,  or  otherwife; 
yet  the  one  Error  will  balance  the  other. 
For  fuppofe  you  obferve  two  Stars  both  at 
the  fame  Time,  and  about  a  Qiparter  of  an 
Hour  after,  when  they  are  fomewhat  rifen, 
you  obferve  them  again,  you  will  find  that 
the  Difference  of  their  Altitudes  at  the  firfl 
Obfervation,  will  fcarcely  differ  any  Thing 
from  their  Difference  at  the  Second.  And 
fo  if  you  calculate  the  Latitude,  by  the  Ob- 
fervations  of  each  Time  feparately,  you'll 
find  they  will  both  produce  the  fame  Lati¬ 
tude.  So  that  had  your  Inflrument  by  any 
Means  erroneoufly  given  you  nearly  the 
fame  Altitudes  at  the  \Jl  Obfervation,  which 
it  really  did  give  you  at  the  Second  ^  yet 
you  could  not  thereby  have  greatly  erred  in 

your 
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your  Latitude,  the  one  Error  being  propor¬ 
tionable  to  the  other. 

For  my  Part,  I  find  the  Advantage  of 
this  Method  of  obferving  fo  great,  that 
tho’  at  firft,  I  only  defign'd  it  in  Failure  of 
a  Meridian  Altitude,  yet  I  now  really  think 
it  preferable  to  it  ^  efpecially  where  there  is 
occafion  to  find  either  the  Hour  or  the 
Azimuth  at  the  fame  Time  ;  becaufe  having 
the  included  Angle  given,  I  could  by  the 
fame  Data  readily  find  both  by  this  eafy 
Proportion, 


S.  c.Lat.  ••  S. included Ang.* 


S.  greateft  Z.  D.  ••  S,  Flour 
S.  Po.  Dili,  loweft  *  O 
or  by  the  Sun,  >-*Azim. 
S.  Sun’s  Diftancc.  3 


whether  lefs  or  more  than  90°  might  eafily 
be  judged  by  the  Time  and  Seafon. 

But  however  advantageous  this  Method 
of  obferving  by  the  Stars,  may  prove  to 
thofe  who  are  acquainted  with  them,  it  will 
be  entirely  ufelefs  to  thofe  who  are  igno¬ 
rant  of  them.  That  nothing  therefore  might 
be  wanting,  in  order  to  render  this  a  com¬ 
plete  Guide  to  the  Knowledge  of  the  Stars ; 
I. have  here  given  a  general  Catalogue  of  all 
the  principal  Stars,  with  their  right  Afcen- 
fions  and  Declinations  3  as  alfo  a  Table  of 
the  right  Afeenfion  of  the  Sun  for  every 
Day  of  the  Year.  And  at  the  End  of  the 
Book,  I  have  added  a  Map  of  the  Northern 
Stars  projected  on  the  Plane  of  the  Equator, 
as  alfo  another  of  the  Equinoilial  Stars, 

I  2  wherein 
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wherein  the  Stars  are  laid  down  on  e^ch 
Side  of  the  Equiriodlial,  and  thereby  their  Po- 
htion  one  with  another  the  better  difcerned  j 
and  in  both  I  have  put  down  all  the  prin¬ 
cipal  Stars  as  they  are  commonly  inferred  in 
Books  of  Navigation  :  Tho'  without  the 
Figures  or  Names  of  the  Conftellations,  to 
prevent  Confufion  :  Only  numbering  them 
on  the  Edge  of  the  Map,  whereby  they  may 
eafily  be  diftinguifhed  one  from  another  \  the 
Numbers  in  the  Map  referring  to  the  fame 
Numbers  as  they  ftand  in  the  general  Cata¬ 
logue. 

The  Scars  are  chiefly  of  the  ly?,  2^,  or 
3^  Magnitude,  and  the  Numbers  belonging 
to  them  are  all  placed  without  the  Body  of 
of  the'  Maps,  the  better  to  preferve  the 
Symmetry  and  Likenefs  of  the  general  Ap¬ 
pearance:  The  fmall  Stars  and  other  Points 
without  Numbers,  and  adjoining  to  fome 
of  the  principal  Stars,  being  only  inferted 
as  they  render  thofe  Stars  more  particularly 
remarkable.  And  tho'  the  principal  Stars  are 
not  number'd  in  the  Body  of  the  Map,  yet  if  you 
lay  a  Ruler  on  the  Center,  fuppoJe  of  the 
Northern  Map,  and  caufe  the  Edge  of  it  to 
cut  any  principal  Star,  the  End  of  the  Ruler 
will  cut  the  Number  of  it  in  the  Circum¬ 
ference  ;  or  if  you  fix  a  Thread  to  the  Cen¬ 
ter;  it  will,  when  extended,  equally  cut 
any  Star  and  the  Number  belonging  to  it. 
Where  the  Thread  cuts  two  principal  Stars, 
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you  Will  find  two  Numbers  In  the  Margin 
anfwering  to  them,'  the  Number  neareft 
the  Center  anfwering  to  the  Star^  that  is 
neareft  the  Center. 

In  like  Manner,  the  Numbers  of  the  principal 
Stars  in  the  Equino5tiallS/l.i^^y  may  be  readily 
found,  by  laying  a  Piece  of  Paper  folded  ex¬ 
actly  in  the  Manner  of 'a  Square.  One  Edge  of 
the  Square  on  the  middle  Line,  which  anfwers 
to  the  Equator  5  and  then  the  other  Edge 
of  the  Square  will  cut  any  Star,  and  the 
Number  belonging  to  it,  on  the  outfrdc 
Edge  of  the  Map.  And  where  there  are 
double  Numbers,  they  are'  placed  in  the 
fame  Order  with  the  Stars  belonging  to 
them  ;  that  Number  that  is  n'eareJi  xhQ  Equi- 
nodtial,  belonging  to  that  Star  that  is  alfo 
'  neareft  the  Equinoftial. '  The  Numbers  on  the^ 
Top,  or  North  Part  of  the' Map  belonging 
to  the  Northern  Stars;  thofe  on  the  Bottom 
or  South,  to  the  Stars  that  are  on  the  South 
Side  of  the  Equinoctial.  But  ^without  ufing 
either  a  Thread  " or ''a  Square,  I  apprehend 
it  will  be  very  eafy  to  difcern  the  Nuntber 
that  belongs  to  any  particular  Star. 

And  where  there  is  a  Figure  of  o  in  the 
Margin,  it  fignifies,  that  the  Star  in  the 
Map  that  belongs  to  it,  is  not  in  the  gene¬ 
ral  Catalogue,  fuch  Stars  being  placed 
in  the  Map,  only  to  give  it  a  general  Like- 
nefs  with  the  Heavens, 
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They  are  all  laid  down  contrary  to  the 
common  Method  which  reprefents  the  Con-- 
vex  of  the  Globe:  Whereas  this  reprefents 
the  Concave ;  and  is  exadlly  the  very  Pifture 
of  the  Heavens.  So  that  any  Perfon  who 
holds,  for  Inftance,  the  Northern  Map 
before  him,  and  looks  towards  the  North, 
will  fee  the  fame  Stars  in  the  Heavens, 
which  are  reprefented  in  the  Map,  and 
that  in  the  fame  Order,  and  without  any 
Confufion. 

In  like  Manner  holding  the  Equinoftial 
Map,  in  the  Manner  .hereafter  reprefented, 
and  looking  towards  the  South  in  North 
Latitude,  the  Perfon  will  then  fee  all  the 
^  principal  Stars  that  are  near  the  Equinoctial, 
nearly  in  the  fame  Pofition  as  on  his  Map. 

And  the  Map  may  eafily  be  placed  in  the 
fame  Pofition  with  the  Heavens,  at  any 
Time;  only  by  knowing  what  remarkable 
Star  is  then  on  the  Meridian.  Which  to 
find,  Obferve  the  following  Rule. 

To  the  Right  Afeenfion  of  the  Sun  {ys  per 
Table)  always  add  the  fuppofed  Hour  of  the 
Night,  reckoning  One  o'  Clock  13  Hours ; 
Two  14,  and  the  Sum  is  the  Right 
Afcenlion  of  a  Star  that  is  then  on  the  Me¬ 
ridian  (always  fubftrafting  24  Hours  if  the 
Sum  exceed  24.) 


^hus 
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Thus  fir  EXAMPLE. 

The  iji  Nov.  1730,  at  49  Minutes  paft 
8  at  Night,  I  would  know  what  Star  is  on 
the  Meridian. 

h.  m. 

'To  —  15  :  10  the  Sun’s  R.  A. 

Add -  8  :  49  the  fuppos’d  Hour. 

The  Sum  is  23  :  59,  and  looking  then  for 
this  Sum  among  the  Right  Afcenfions  of 
the  Stars  in  the  general  Catalogue,  I  find 
it  ftanding  againft  the  Tip  of  Pegafus^s 
Wing,  which  is  therefore  then  on  the  Me¬ 
ridian. 

AGAIN. 

The  fame  Night  later,  at  15  Minutes  paft 
4,  I  v/ould  know  what  Star  is  then  on  the 
Meridian. 

h.  m. 

To  ' —  15  : 10  the  Sun’s  R.  A. 

Add  — .  16:15  the  Hour  of  the  Morning. 

And  it  gives  31:25  which  being  above  a  Day, accord,  to  the  Rule. 
Subftradl  —  24:  o 


And  the  Rem.  7:25  is  the  Right  Afcenlion  of  Canicula,  which 
is  therefore  then  on  the  Meridian. 

Thus,  by  finding  the  Star  that  is  at  any 
Time  on  the  Meridian,  you  may  eafily  hold 
your  Map  exactly  in  the  fame  Pofition  with 
the  Heavens;  and  fo  you  may  learn  all  the  other 
Stars  that  are  adjacent  to  it,  by  comparing 

them 


them  together  with  your  Map;  which  then 
anfwers  the  End,  better  than  a  Globe  in 
that  refpeft. 

Thus  by  turning  the  Equinodtial  Map  in- 
vVards,' into  a  Circular  Form,  and  holding 
it  before  you  towards  the  Souths  fo  as  that 
a  Line  from  the  Star  then  .on  the  Meridian 
in  the  Heavens,  may  firil  pafs  thro’  the  cor- 
refponding  Star  in  your  Map,  .and  the  fup- 
poied  Center  of  its  Equinodtial,  you  will  then 
fee  a  perfedt  Reprefentation  of  all  the  prin¬ 
cipal  Stars  in  the  Concave  Surface  of  your 
Map,  and  that  in  the  fame  Situation  with 
thofe  in  the  Heavens*  And  by  fuppofing  a 
Plane  to  cut  the  Center  of  your  Equinodtial, 
parallel  to  the  Horizon,  all  that  are  then  a- 
bove  that  fuppofed  Plane,  will  be  the  Stars 
that  ate  then  vifible  towards  the  South, 

If  any  fliould  have '  occalion  to  take  the 
Meridian  Altitude  of  a  Star  ;  the  exadt 
Time  of  its  coming  to  the  Meridian,  is 
readily  found  by  this 

R  G  L  E. 

Subllradl  the  Sun’s  R.  Afcenlion  from  the 
Right  Afcenlion  of  the  Star,  24  Hours  be¬ 
ing  'firft  added  to  it  when  lefs  than  the 
Sun’s :  And  the  Remainder  is  the  Hour  of 
the  Star’s  coming  to  the  Meridian;  all  a- 
bove  12  being  the  Hours  of  the  next 
Morning. 
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‘Thus,  as  in  the  former  EXAMPLES  of 
the  ift  November,  1730. 

h.  m, 

Tks  Right  Afcen.  of  Pega/us's  Wing,  is  — —  23  : 59 
From  which  if  you  fuhftradl;  the  Sun’s  R.  A.  15  :  lo 

The  Remainder  is  the  Time  ■  8  :  49  when 

that  Star  will  come  po  the  Meridian. 


h.  m. 

And  fo  in  the  2d  Example  7  •  25  being  lefs  than  the 

R.  A.  of  the  Sun,  youmuft  add  —  24  ;  o  to  it 


And  from  the  Sum  „  31  ;  23 

Subllra£l  the  Sun’s  R.  A.  — —  15  :  10 

. . 

And  the  Remainder  — — —  16:15  anfwers  to  1 5’  pall 

12  : 


4:15 

4  in  the  Morning,  the  Time  of  Procyon’s  coming  to  the  Me¬ 
ridian. 


I  have  endeavoured,  as  near  as  poffible,  to 
make  the  Maps  conformable  to  the  Appear¬ 
ance  ;  but  as  the  Eye  of  a  Spedator  is  al¬ 
ways  fix’d  in  the  Center  of  the  Heavens, 
fo  it  is  impoffible  to  preferve  the  fame  Si¬ 
tuation  exadlly,  when  the  Stars  mufi;  be  laid 
down  on  a  Plane ;  The  Stars  in  the  Northerfi 
Map  that  are  nearefi:  the  Equinodlial  being 
fomewhat  diftorted  s  as  on  the  other  Hand, 
are  thofe  of  the  Equinoftial  Map  that  are 
nearefi:  the  Pole  ;  as  may  ealily  be  difeerned 
by  comparing  them  with  the  Heavens. 

But  this  will  prove  no  ways  inconvenient 
to  a  Learner,  if  he  take  Care  to  compare 

K  thofe 
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thofc  Stars  that  arc  neareft  the  Pole  with 
the  Northern  Mapy  and  fuch  as  are  neareft 
the  Equinodlial,  with  the  Equinoctial  Map. 
Thefe  being  in  both  Maps,  nearly  in  the 
fame  Situation  with  thofe  in  the  Heavens. 

Thus,  by  a  frequent  comparing  the  Stars 
in  the  Maps,  with  thofe  in  the  Heavens, 
any  Perfon  may  very  readily  and  eafily  be 
acquainted  with  them.  And  by  now  and 
then  trying  the  Method  of  finding  the  La¬ 
titude  as  here  propofed,  and  comparing  it 
with  the  common  One,  the  diligent  Ob- 
ferver  will  not  only  be  more  expert  in  the 
Calculation,  but  alfo  confirm'd  in  the  Truth 
of  it,  and  that  he  may  fafely  truft  to  it  in 
Cafe  of  any  Exigency  or  Diftrefs, 


THE 


The  Particular  Table  of  Northern  Stars;  i 


TheTip  of  "^t^sWing. 
Mandibula 

Ang.  of  ?o- 
fition,when 
lowcft 

*’s  Dift; 
from  N-. 
Pole 

Diftance 
from 
each  oth. 

Co.  Ar.  of 
the  Sine 
of  dift.  of* 

I  ft  Propor. 

2d. 

2^^  in  lit. 

lit. 

o  ^ 

lOO  27  42 
73  6  10 

0  •  " 

76  18  14 
86  59  0 

0  ' 

43  t  0 

,166086 

Mandibula 

Orion’/  left  (boulder 

83  31  9 
9J4':  8 

86  59  0 
83  55  10 

3(;  37  26 

>234753 

Orion’/  left  Jhoulder 

The  littleDog  Procyon 

92  11  12 
87  22  qo 

83  55  10 

84  612 

33  2?  38 

,258945 

The  little  Dog 

The  Lyon's  Heart 

75  48  5> 
97  45  11 

84  612 
76  44  48 

3722  5 

,216859 

^  The  Lyon's  Heart 

■  Arhlurus 

73  38  24 
93  42  30 

76  44  48 
69  23  0 

5946  4 

,063490 

■  Arhiurus 

^  Serpentarius's  Head 

91  13  20 
73  36  31 

^9  23  0 

77  13  38 

48  652 

.128147 

Serpentarius's  Head 
^  The  Eagle 

94  31 42 

79  9  37 

77 13  38 

81 49  3 

33  3.  47 

.257770 

1  The  Eagle 
)  Pegafus's  Mouth 

86  54  51 
88  51  30 

81 49  3 
8119  6 

28  3  21 

,327596 

5  Pegafus's  Mouth 
q  TheTip  of  Peg  ’/  Win^ 

7843  5 
93  49  33 

8119  6j 

76  18  143643  9 

,223375 

K  2 


The 
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The  Particular  Table  of  Southern  Stars* 


Ang.  of  Po- 

*’s  Dill. 

Diftance 

CoAr.of 

fition,when 

from  N. 

from 

the  Sine 

loweft 

Pole 

each  oth. 

dift.  of^ 

I  ft  Propor. 

2d. 

2<^c  in  I  ft. 

lit. 

Q  * 

c  '  " 

4 

ne  $.  it!  male's  fail 

88  59  30 

109  27  54 

17 

Orion’j  left  Foot 

10^35  4 

98  32  27 

66  24  2 

»o3793i 

Orion’s  left  Foot 

85  56  0 

98  32  27i 

29 

Hydra V  Heart 

95  45 15 

97  3048 

62  31  26 

,051977 

29 

Hydra’/  Heart 

96  IJ2 

97  30  48 

40 

The  Virgin’/  Spike 

87  7  50 

99  45  14  58  27  30 

,069428 

40 

Fhe  Virgin’/  Spike 

I  16  38  34 

99  45  H 

5» 

Fhe  Scorpion’/  Heart 

78  j  7 

1 15  48  II 

45  53  45 

,143830 

5* 

The  Scorpion’/  Heart 

88  34  0 

115  48  II 

59, 

Floe  H^.Horn  of theGuat 

112  21  ii; 

103  18  33|5<;  8  13 

,085911 

59 

The  Horn  of  theGoat 

122  28  58 

103  18  33] 

71 

Fomahaut 

73  19  43 

1 21  140^04355 

0 

00 

In  the  Goaf^-Horn^txt  are  two fmall  ^t.zx^^North 
and  South  of  each  other,  the  Nothermoft  of  which  is 
really  a  double  Star. 

Note  therefore,  that  it  is  the  Weflermoftor  pre- 
ceeding  of  the  double  Star,  that  is  ufed  in  the  Table 
above. 


The 
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The  General  Catalogue  of  all  the  Principal 

STARS,  1731. 


N°. 

Names  of  the  Stars. 

.  ! 

Declination 

0  '  '' 

Mag¬ 

ni¬ 

tude 

R.  Afc. 

H.M. 

Diff, 
in  72 

Years  Add 
or  Sub. ' 

ijThe  N  in  the  Whales  Tail  | 

S 

10  IQ  4 

3  ! 

0  6 

S  24 

2’ 

'riie  B  in  the  Bhoenix’s  Neck) 

s 

43  43  0 

J 

2 

0  8 

S  21 

3jThe  Brcaft  of  Caffiopaea 

N 

55  5  ^ 

2 

0  26 

A  24 

4jThe  S  in  the  Whales  'I'ail 

S 

1927  54 

2 

0  30 

S  24 

5!The  North  Star 

N 

87  52  24 

3 

0  38  ! 

A  24 

6 

The  Girdle  of  Andromeda 

N134  10  47 

2 

0  55 

A  23 

7 

The  Knee  of  Caffiopaea 

NI585018 

3 

*  9 

A  23 

8 

Acarner  in  Eridanus 

S  58  38  0 

I 

I  27 

S  22 

9 

Andromeda’s  left  F oot 

NI41  I  17 

2 

I  48 

A  21 

10 

The  brightcft  in  Aries 

NI22  10  30 

3 

I  52 

A  21 

1 1 

The  B  in  Whales  ydX^Mandib:'^' 

3  I-  0 

3 

2  49 

A  18 

12 

Medula’s  Head 

NI39  54  3 

2 

2  51 

A  18 

*3 

'I'he  brighteh  in  Berleus 

N148  5247 

2 

3  ? 

A  17  ' 

The  brighteltof  the  7  Stars 

N|23  H37 

3 

3  32 

A  14 

d'he  Bull’s  Eye  Aldebaran 

NU  5  56  1 1 

I 

4  21 

A  10 

1 6 

The  Goat  Cap^lla 

N;45  41  50 

I 

4  57 

A  7  . 

17 

Orion’s  left  Foot 

S 

8  32  27 

I 

5  2 

S  6 

18 

Orion’s  left  Shoulder 

N 

6  450 

2 

5  It 

A  6 

19 

The  ill  in  Orion’s  Girdle 

S 

0  31  56 

2 

5  1 8 

S  4 

20 

Orion’s  right  Knee 

S 

9  47  46 

2 

5  35 

S  3 

21 

Auriga’s  right  Shoulder 

N 

44  53  23 

2 

5  40 

A  2 

22 

Orion’s  right  Shoulder 

N 

7  1924 

ds 

5  41 

A  2 

23 

Canobus 

S 

5*  37  0 

I 

6  19 

A  2 

24 

'I’he  brightell  in  Gem.  Feet 

N 

16  3c  26 

2 

6  22 

S  2 

25 

The  great  YDo^  Sirius 

S46  21  16 

I 

6  33 

A  4 

2 6, The  hrft  Twin  Cajior 

32  26  31 

2 

7  17 

S  8 

27 j The  little  Dog  Procyon 

N 

55348 

I 

7  25 

S  9 

2  Si  The  lecond  Twin  Pollux 

N 

28  38  42 

^  2 

7  29 

S.  9 

29  Hydra’s  Heart 

S 

73048 

I 

9  14 

A  18 

30 

iThe  Lion’s  Heart  Regulus 

N 

131512 

* 

9  54 

S  20 

1 
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No. 

Names  of  the  Stars.  | 

Declination 

0  ’  '' 

Mag¬ 

ni¬ 

tude 

R.  Afc. 
H.  M. 

DifF. 
in  72 

Years  Add 
or  Sub. ' 

3‘i 

I'he  Lion’s  Neck 

N 

21  1056 

2 

10 

5 

s 

21 

32 

The  Southern  Pointer 

N 

574855 

2 

10 

45 

s 

23 

33 

The  Northern  Pointer 

N 

63  12  3 

2 

10 

47 

s 

23 

34 

The  Lion’s  Loins 

N 

21  59  4 

2 

1 1 

0 

s 

23 

35 

The  Lion’s  Tail 

N 

16  3  50 

2 

5* 

s 

24 

36 

The  great  Bear’s  Hip 

N 

55  I*  *7 

2 

1 1 

40 

s 

24 

37 

The  Centaur’s  right  Foot 

S 

5860 

I 

1 1 

59 

A 

24 

38 

1  he  greaCBear’s  Rump 

N 

583254 

2 

1 2 

2 

s 

24 

39 

The  ill  *  in  his  Tail 

N 

57  27  22 

2 

1 2 

42 

s 

24 

AO 

k 

The  Virgin’s  Spike 

S 

9  45  h! 

* 

13 

1 1 

A 

23  , 

41 

The  2d  *  great  Bear’s  Tail 

N 

qb  20  3;: 

2 

*3 

»3 

S 

23 

42 

The  Centaur’s  left  Knee 

S 

59  9  0 

2 

*3 

33 

A 

22 

43 

The  tip  of  the  gr.  Bear’s  Tail 

N 

50  39  42 

2 

13 

37 

S 

22 

44 

Ar^urus 

N 

2037  0 

I 

H 

3 

S 

21 

45 

The  South  Balance 

S 

14  34  19 

3 

14  36 

A  19 

4^> 

The  B  guard  little  Bear 

N 

75  *442 

3 

14  52 

S 

»7 

47 

The  B  in  the  Beam  of  Libra 

S 

8  22  27 

3 

15 

3 

A 

17 

48 

The  Northern  Crown 

N 

27  37  56 

1 

*5 

23 

S 

*5 

49 

The  B  in  the  Serpent’s  Neck 

N 

7  17  17 

3 

*5 

3* 

S 

H 

50 

I'he  N  in  Serpentar.  L.  Ha, 

S 

2  58 

3 

16 

I 

A 

12 

51 

The  Scorpion’s  Ant  ares 

8 

25  48  1 1 

1 

16 

*3 

A 

I  i 

52 

Hercules’s  Head 

N 

1442  27 

3 

17 

2 

S 

6 

53 

The  Scorpion’s  Tail 

S 

3651  59 

3 

*7 

*5 

A 

5 

54 

Serpentarius’s  Head 

N 

12  46  22 

3 

*7 

22 

S 

4 

Draco’s  Eye 

N 

52  31  2 

3 

17 

24 

S 

4. 

The  Harp  Lyra 

N 

,38  33 

1 

18 

28 

A 

3 

57 

The  Eagle’s  'I’ail 

N 

13  29  10 

3 

18 

53 

A 

5 

58 

The  B  *  in  the  Eagle 

N 

8  10  57 

I 

19  38 

A 

10 

59 

The  N  Horn  VS  Wn.  doub.  * 

S 

*3  18  33 

3 

20 

3 

S 

12 

60 

The  B  in  the  Peacock’s  Head 

s 

5741  0 

2 

19 

54 

S 

1 2 

61 

The  Swan’s  North  Wing 

N 

144  29  55 

3 

19  36 

A 

lO 

62 

The  Breall  of  the  Swan 

N 

39  24  56 

3 

20 

13 

A 

*3 

63 

The  Tail  of  the  Swan 

N 

4420  33 

2 

20 

32 

A 

15 

64 

Aquarius’s  left  Shoulder 

s 

643  45 

3 

21 

17 

S 

18 

65 

Pegafus’s  Mouth 

N 

8  40  0 

3 

21 

31 

A 

19 
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N^ 

Names  of  the  Stars. 

Declination 

0  \  n 

Mag¬ 

ni¬ 

tude 

R.  Afc. 
H.  M. 

DilF.  T>tc^ 
in  72 

Years  Add 
orSub.  * 

66jThe  Goat’s  Tail  E  ot  the  2 

s 

17  1 8  40 

3 

21  32 

b  19 

67|Thc  Crane’s  Head 

s 

38  47  0 

2 

21  $3 

S  19 

68jThe  Crane’s  left  Wing 

s 

48  14  0 

3 

21  52 

S  19 

69|Aquarius’s  right  Shoulder 

s 

1 36  35 

3 

21  52 

S  20 

yolThc  B  in  the  Crane’s  d'ail 

s 

47  31  0 

2 

22  2C 

S  22 

Ji 

Fomahaut 

S 

31  1  40 

1 

22  43 

•  1  -  II 

S  23 

72 

Pegafus’s  Leg  Scheat 

N|26  37  35 

2 

22  50 

A  23 

73 

Pegafus's  Shoulder  Markah 

Nil 3  45  30 

2 

22  51 

A  23 

74 

Andromeda’s  Head 

Ni27  36  5 

2 

?3  54 

A  24 

75 

iThc  tip  of  Pegalus’s  Wing. 

N 

h3  41  0 

2 

23  59 

A  24 

Note^  N  Signifies  North. 

S  -  -  —  South. 

B  -  -  -  -  Brighteft, 


/ 
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A  Tabic  of  the  Sun’s  Right- 


^3 

24 

2^ 

26 


D. 

H— > 

1 

2 

3 

4 

5 

Jan. 

itm: 

FA. 

H.M. 

19  36 
19  40 

^9  45 
19  49 

19  53 

21  45 
21  49 

21  53 

21  56 

22  0 

19  58 

22  4 

/ 

20  2 

22  8 

8 

20  6 

22  12 

9 

20  10 

22  16 

10 

20  15 

22  20] 

1 1 

20  19 

2  2~  24 

12 

20  22 

22  27 

^3 

20  28 

22  31 

14 

20  32 

22  35 

20  36 

22  39 

16 

20  40 

22  43 

17 

20  44 

2  2  46 

18 

20  48 

22  50 

^9 

20  52 

22  54 

20 

20  561 

22  53 

21 

21  0 

23  2 

22 

21  4 

23  5 

Alarch 

April 

Ma'^ 

1  i 

H.  M. 

H.M. 

H.M. 

^3'  3 1 

I  24 

3  17 

5  21 

^3  35 

I  28 

3  21 

5  25 

^3  39 

I  32 

3  25 

5  29 

23  42 

I  35 

3  29 

5  33 

23  46 

I  39 

3.33 

5  37 

.23  50 

I  42 

3  36 

5  42 

23  53 

I  46 

3  40 

5  46 

23  57 

I  49 

3  44 

5  51 

0  I 

I  53 

3  48 

5  55 

0  4 

1 57 

3  52 

5  59 

o  37 
o  41 


z 
2 
2 

2  12 
2  16 


4 

8 


3  5^ 

4  o 

4  4 
4  9 
4  13 


o 


6  7 

6  II 

6  i5| 

6  19! 


2  20 
2  24 

o  33  228|  4  25 

2  32 


4  i7j  “4 
4  2 1|  628 


6  22 


2  36 


^7 

28 

29 


21  9123  9 

21  13  23  13 
21  17  23  16 

23  20 
23  24 
23  28 


21  21 
21  25 
21  29 

33 

3oj2i  37 
^1121  41 


I 

I 

I 

I 

I 


3 

6 

9 

13 

17 

21 


4  29  636 

4  33!  6  40 
4  37l  643 


Afcenfion  in  Hours  and  Minutes. 


July 

Aug. 

Sept. 

ba. 

Nov. 

Dec. 

D. 

H.M. 

H.M. 

H. 

M. 

H.M. 

H.M. 

FTm" 

I 

7  25 

9  28 

1 1 

22 

13  11 

15  ir 

17  18 

2 

7  29 

9  32 

1 1 

26 

13 14 

15  15 

17  23 

3 

7  33 

9  36 

1 1 

29 

13 18 

15  19 

17  27 

4 

7  37 

9  39 

1 1 

33 

13  22 

15  23 

17  31 

5 

7  41 

9  42 

1 1 

36 

13  25 

15  27 

17  36 

H— - 

b 

7  46 

9  46 

1 1 

39 

13  29 

15  31 

17  40 

t-j 

/ 

7  50 

9  50 

1 1 

.43 

13  33 

15  35 

17  45 

8 

7  54 

9  54 

II 

47 

13  37 

15  39 

17  49 

9 

7  58 

9  58 

1 1 

50 

13  40 

15  43 

17  53 

ro 

8  2 

10  2 

1 1 

54 

13  44 

15  48 

17  58 

1 1 

8  6 

10  5 

1 1 

58 

13  48 

15  52 

18  2 

12 

8  10 

10  9 

12 

I 

13  51 

15  56 

18  6 

13 

8  14 

10  13 

12 

5 

13  55 

16  0 

18  1 1 

14 

8  18 

10  17 

li 

9 

13  59 

16  4 

18  16 

15 

8  22 

10  21 

I2\ 

_ 

13 

14  3 

16  9 

18  20 

16 

8  26 

10  24 

12 

17 

H  7 

16  13 

18  24 

17 

8  30 

10  28 

12 

20 

14  II 

16  17 

18  29 

18 

8  34 

10  32 

12 

24 

14 15 

16  22 

18  33 

19 

8  37 

10  35 

12 

28 

14 19 

i6  26 

18  38 

20 

8  41 

10  39 

12 

31 

14  23 

16  30 

18  42 

21 

8  45 

10  42 

12 

35 

14  26 

16  34 

18  47 

22 

8  49 

10  46 

12 

38 

14  30 

16  39 

18  51 

23 

8  53 

10  50 

12 

42 

14  34 

16  43 

18  56 

24 

8  57 

10  53 

I2 

46 

14  38 

16  47 

19  0 

25 

9  I 

10  57 

I2 

49 

14  42 

16  52 

19  5 

26 

9  5 

II  0 

12 

53 

14  46 

16  56 

19  9 

27 

9  9 

II  4 

12 

57 

14  50 

17  I 

19 13 

28 

9  13 

II  8 

13 

0 

14  54 

17  5 

19  18, 

29 

9 17 

II  12 

13 

4 

14  59 

17  9 

19  22 

30 

9  21 

II  r5 

13 

8 

15  3 

17 14 

19  27 

31 

9  25 

II  19 

15  7 

19  31 

FINIS. 
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